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IMPROVEMENT 


All available yardsticks by which we are able to measure 
changes in conditions among veterinarians point unmistakably in 
the right direction—toward improvement. It would be perfectly 
in order to ask what are the yardsticks we use. A few will be 
mentioned. The payment of A. V. M. A. dues is the first that 
comes to mind. In this connection it may be stated that Janu- Pk Pe 
ary was the biggest month we have had since December, 1929, aie ‘2a 
the only month to exceed January in receipts for dues. February oe 
was the best second month in the year since 1930. Closely asso- 
ciated with the payment of dues is the filing of applications for 
membership. Those given first listing in February totaled 29, Ba 
the largest number for that month since 1930. This month, 33 ra 
more are given first listing, the largest number for March since 
1928. Members have been paying not only their 1936 dues, but = 
many delinquents have been cleaning up their arrearages for - 
1934 and 1935. Orders for automobile emblems have shown a 
noticéable pickup. We interpret this to mean that veterinarians 
have been buying new cars on an expanding scale. Increased sales “a ef 
of binders for the JOURNAL suggest that members are putting | 
their libraries in shape. Requests for information concerning 
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plans for veterinary hospitals point to the building of new hospi- 
tals or the remodeling of old ones in many cities throughout the 
country. Good attendance at practically every veterinary meet- 
ing held during the past three months is merely another indica- 
tion of the improvement that has been taking place in almost all] 
states from which reports have been received. 


EXECUTIVE BOARD ELECTIONS 


Executive Board Districts 6 and 8, calling for nominations for 
members of the Executive Board to represent these two districts 
for the five-year term—1936-1941. These are the regular elec- 
tions to fill vacancies which will occur when the terms of the 
present incumbents expire at the close of the meeting in Colum- 
bus in August. 

District 6 consists of California, Nevada, Utah, Colorado, New 
Mexico, Arizona, Mexico, Central America and the Canal Zone. 
District 8 consists of Kansas, Missouri, Oklahoma, Arkansas, 
Texas and Louisiana. 


ae _ The polls for the primaries will remain open until April 11. 


NO OHIO CONFERENCE 


Failure of the Ohio Legislature to provide the necessary funds 
means that there will be no Veterinary Conference at Ohio State 
University this year, according to the latest available informa- 
tion received through Dean Oscar V. Brumley, of the College of 
Veterinary Medicine. Incidentally, we understand, plans for the 
celebration of the fiftieth anniversary of the founding of the Col- 
lege of Veterinary Medicine at Ohio State University have been 
indefinitely postponed. There is at least one redeeming feature 
in the situation at Columbus—the Ohio veterinarians can con- 
centrate all of their energy on plans for the A. V. M. A. conven- 
tion in August. Evidence of this is already at Pt i a 
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APPOINTMENTS 


President Flynn has announced the appointment of Dr. C. E. 
O’Neal, of Jackson, Miss., as chairman of the Section on Sani- 
tary Science and Food Hygiene. (See JoURNAL, January, 1936, 
pp. 94-98.) Dr. W. F. Guard, of Columbus, Ohio, and Dr. C. H. 
Fauks, of Oklahoma City, Okla., have been reappointed resident 
secretaries for their respective states. Owing to the removal of 
Dr. C. L. Campbell from East Saint Louis, Ill., Dr. W. B. Holmes, 
of Springfield, has been appointed to succeed Dr. Campbell as 
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APPLICATIONS FOR MEMBERSHIP 


Resident Secretary for Illinois. Dr. Joseph A. S. Millar, of Deal, 
N. J., has been appointed Resident Secretary for his state, to re- 
place Dr. J. G. Hardenbergh, of Plainsboro, who declined reap- 
pointment. Dr. Harry M. Corenzwit, of Philadelphia, has been 
appointed Resident Secretary for Pennsylvania, to replace Dr. 


W. H. Ivens, also of Philadelphia, who found it impossible to 


serve in this capacity. 


ALLAM, W. 
V. M. D., University of Pennsylvania, 1932 
Vouchers: C. J. Marshall and F. E. Lentz. 


BARNES, LOWELL R. Box 844, San Juan, Puerto Rico 
D. V. M., Ohio State University, 1935 
Vouchers: W. F. Guard and Wilbur McPherson. 
BarTLeTT, LT. DENSIL C. Box 1921, Roanoke, Va. 
D. V. M., Ohio State University, 1930 
Vouchers: Maj. Frank H. Woodruff and Maj. S. C. Dildine. 


CARTER, WILLIAM A. Weldon, N. C. 
D. V. M., United States College of Veterinary Surgeons, 1918 
Vouchers: Wm. Moore and J. H. Brown. 


CHASTAIN, ERNEST F. Gazelle, Calif. 
B. S., D. V. M., State College of Washington, 1935 
Vouchers: F. E. Allen and E. E. Wegner. 
1302 W. Hill Ave., Valdosta, Ga. 
D. V. M., University of Georgia, 1933 
Vouchers: L. A. Mosher and Chas. C. Rife. 
Corwin, Louis A. 136—21 Hillside Ave., Jamaica, L. I., N. Y. 
D. V. M., Cornell University, 1919 
Vouchers: C. P. Zepp and Cassius Way. 
DEE, CLaup M. Box 337, Ogden, Utah 
D. V. M., San Francisco Veterinary College, 1913 
Vouchers: E. D. Leiby and Irvin Owens. 


DorrouGcH, BILL 3000 4th Ave. S., Leeds, Ala. 
D. V. M., Alabama Polytechnic Institute, 1934 
Vouchers: McKenzie Heath and C. C. Middleton. 


FERRALL, WALTER C. 28 Woodland Ave., Columbiana, Ohio 
D. V. M., Ohio State University, 1931 
Vouchers: W. F. Guard and Leonard W. Goss. 
FLINT, JEAN C. 1307 S. State St., Salt Lake City, Utah 
D. V. M., Colorado State College, 1932 
Vouchers: W. H. Hendricks and I. E. Newsom. 


FULLER, Rospert C. Box 68, Quitman, Ga. 
D. V. M., Alabama Polytechnic Institute, 1933 
Vouchers: L. A. Mosher and Chas. C. Rife. 
Graves, Pum, H. Box 196, Idaho Falls, Idaho 
D. V. M., Colorado State College, 1933 
Vouchers: E. M. Gildow and John T. Dallas. 


CLower, T. B. 


5th & Providence Rd., Media, Pa. 
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APPLICATIONS FOR MEMBERSHIP 


GrotH, AARON H. Colorado State College, Fort Collins, Colo, 
B. S., Iowa State College, 1921 
D. V. M., Iowa State College, 1931 
Vouchers: I. E. Newsom and Chas. E. Cotton. 
HAAS, GEORGE F. Veteran, Wyo. 
D. V. M., Kansas State College, 1914 
Vouchers: H. D. Port and R. R. Dykstra. 


JENSEN, CHRISTIAN G. 722-23 State Office Bldg., Lansing, Mich, 
D. V. M., Michigan State College, 1935 
Vouchers: Lloyd B. Sholl and B. J. Killham. 
KEIGAN, EMMETT E. 1423 Branard St., Houston, Texas 
D. V. M., Indiana Veterinary College, 1922 
Vouchers: J. Gilbert Horning and Frank Hecker. 
Koro, 8129 Princeton Ave., Chicago, III. 
D. V. M., Cincinnati Veterinary College, 1918 
Vouchers: G. E. Totten and Edw. Himsel. 


Lipsy, LESLIE R. R. 2, Sebastopol, Calif, 
B. S., D. V. M., State College of Washington, 1935 
Vouchers: Balfour Bigelow and E. E. Wegner. 
Lusco, RoBert P. 1930 Center St., Birmingham, Ala. 
D. V. M., Alabama Polytechnic Institute, 1933 
Vouchers: McKenzie Heath and C. C. Middleton. 
MATTHEWS, ALVIN R. 158 N. E. 5th St., Miami, Fla. 
D. V. M., Alabama Polytechnic Institute, 1934 
Vouchers: T. H. Applewhite and B. N. Lauderdale. 


’ MILLIGAN, JAMES H. 2 Vickers St.; Montgomery, Ala. 
. ons D. V. M., Alabama Polytechnic Institute, 1934 

Vouchers: McKenzie Heath and C. C. Middleton. 
Morse, Lr. Josepx B. 3rd Corps Area Hdars., Baltimore, Md. 
ott D. V. M., Ohio State University, 1935 

ew Vouchers: Maj. Frank H. Woodruff and Col. Robert J. Foster. 
| Norru, Arruur F., Jr., Millar Animal Hospital, Deal, N. J. 


D. V. M., Cornell University, 1935 
Vouchers: Harry C. Millar and J. G. Hardenbergh. 
_-—-s PrircHeTT, Horace D. 7948 Loretta Ave., Philadelphia, Pa. 
‘ V. M. D., University of Pennsylvania, 1934 
j Vouchers: M. D. Stoudt and Robt. L. Hummer. 


PUTNAM, JOHN L. Box 4921, East Liberty, Pittsburgh, Pa. 
D. V. M., Ohio State University, 1931 
Vouchers: W. Erwin Sheckler and L. D. Barrett. 


SEIBOLD, WILLIAM S. Guntersville, Ala. 
D. V. M., Alabama Polytechnic Institute, 1915 
Vouchers: McKenzie Heath and C. C. Middleton. 


SmitTH, HERMON B. Box 71, Farmville, N. C. 
D. V. M., University of Georgia, 1925 
; Vouchers: J. H. Brown and M. R. Blackstock. 
THOME, J. W. 488 Edgewood Ave. N. E., Atlanta, Ga. 
i D. V. M., Alabama Polytechnic Institute, 1930 
Vouchers: L. A. Mosher and L. J. Kepp. 
TRUMBLE, JOHN W. 1000 Bates St. S. E., Grand Rapids, Mich. 
D. V. M., Michigan State College, 1934 
. Vouchers: C. F. Clark and B. J. Killham. 
ULMER, WILLIAM E. Bedford Rd. & King St., Chappaqua, N. Y. 
D. V. M., Cornell University, 1928 
Vouchers: C. P. Zepp and R. S. MacKellar, Jr. 
WENNERGREN, OSCAR 355 N. 4th St. E., Logan, Utah 
D. V. M., Ohio State University, 1912 
Vouchers: E. D. Leiby and D. E. Madsen. 
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COMING VETERINARY MEETINGS 


COMING VETERINARY MEETINGS 


YouNcE, RALPH Care Howard Hotel, Brigham City, Utah 

Vouchers: E. D. Leiby and D. E. Madsen. te 


(See February, 1936, JourNAL) 
Allen, Clifford L., 2474 Summer Ave., Memphis, Tenn. eet 
Barnes, Charles, Yazoo City, Miss. 

Booth, Robert L., Middleburg, Va. 

Carter, H. H., 3937 Summer Ave., Memphis, Tenn. 
Childs, John W., 1475 Bridge St., Oroville, Calif. 
Coale, Bradbury B., Union Stock Yards, Los Angeles, Calif. 
De Ring, John S., Box 223, Tampa, Fla. 

Duckworth, Ancel L., Greenville, Tenn. 

Duckworth, James V., Picayune, Miss. 

Finley, U. Z., Sage, Ark. 

Goekjian, Kegham K., 3612 Lee Road, Shaker Heights, Ohio. 
Harbour, Otis, 188 W. McLemore, Memphis, Tenn. 

Hart, Charles H., 138 King St., Saint Paul, Minn. 

Lockhart, Paul C., 957 N. Fairfax Ave., Los Angeles, Calif. 


Lott, Bryan F., Gresham, Neb. 
Noonan, Henry P., 488 E. Tallmadge Ave., Akron, Ohio. 
Parker, Wesley D., 2619 E St., Omaha, Neb. ¥ Panne: 

Pass, Albin G., Box 502, Owenton, Ky. eer ete 


Paxton, Capt. John D., Box 723, Sacramento, Calif. is: 
Pearl, Martin D., 1122 W. Somerville Ave., Philadelphia, Pa. — Fait 
Perella, Dorwin H., 97 West St., Johnson City, N. Y. ——— cae 
Potter, George M., 97 Rackleff Portland, Me. = 
Sample, Fred M., 204 E. Front St., Tyler, Texas. | 
Schaefer, H. R., 1251 Tutwiler, Memphis, Tenn. 7 


Simpkins, Earl J., 807 10th St., Marysville, Calif. 
Smith, Louis H., Lebo, Kan. 


Stewart, Dale B., 1442 Hawley Ave., South Saint Paul, Minn. 
Yates, Vivian Ww. Ripley, Tenn. 

The amount which should accompany an application filed this month 
is $9.16, which covers membership fee and dues to January 1, 1937, 
including subscription to the JouRNAL. 


New York City, Veterinary Medical Association of. Hotel New 
Yorker, 8th Ave. and 34th St., New York, N. Y. March 4, 1936. 
Dr. R. S. MacKellar, Jr., Secretary, 329 W. 12th St., New 
York, N. Y. 

Saint Louis District Veterinary Medical Association. Melbourne 
Hotel, Saint Louis, Mo. March 4, 1936. Dr. Milton R. Fisher, 
Secretary, 4405 W. Pine St., Saint Louis, Mo. 

East Tennessee Veterinary Medical Society. White Surgical Sup- 

a: Building, Knoxville, Tenn. March 7, 1936. Dr. Robert L. 
ie Secretary, 312 W. Church Ave., Knoxville, Tenn. 
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Ak-Sar-Ben Veterinary Medical Association. Elks Building, 
Omaha, Neb. March 9, 1936. Dr. J. N. McIlnay, Secretary, 
3251 Leavenworth St., Omaha, Neb. 

Chicago Veterinary Medical Association. Palmer House, Chicago, 
Ill. March 10, 1936. Dr. O. Norling-Christensen, Secretary, 
1904 W. North Ave., Chicago, IIl. 

San Diego County Veterinary Medical Association. San Diego, 
Calif. March 10, 1936. Dr. L. K. Knighton, Secretary, 3438 
Mountain View Drive, San Diego, Calif. 


Willamette Valley Veterinary Medical Association. Chamber of 
Commerce, McMinnville, Ore. March 10, 1936. Dr. Elwyn W. 
Coon, Secretary, Forest Grove, Ore. 

Southeastern Michigan Veterinary Medical Association. Detroit, 
Mich. March 11, 1936. Dr. F. D. Egan, Secretary, 17422 
Woodward Ave., Detroit, Mich. 

Northwestern Ohio Veterinary Medical Association. Hotel Wal- 
dorf, Toledo, Ohio. March 12, 1936. Dr. W. P. S. Hall, Secre- 
tary, Division of Health, 9 Ontario St., Toledo, Ohio. 

Kansas City Veterinary Association. Baltimore Hotel, Kansas 
City, Mo. March 17, 1936. Dr. C. C. Foulk, Secretary, 1103 
E. 47th St., Kansas City, Mo. 


Southern California Veterinary Medical Association. Chamber 
of Commerce Building, Los Angeles, Calif. March 18, 1936. 
Dr. L. E. Pike, Secretary, 1220 Bennett Ave., Long Beach, 
Calif. 


Keystone Veterinary Medical Association. School of Veterinary 
Medicine, University of Pennsylvania, Philadelphia, Pa. March 
25, 1936. Dr. J. A. Mehan, Secretary, 39th St. & Woodland 
Ave., Philadelphia, Pa. 

Massachusetts Veterinary Association. Hotel Westminster, Bos- 
ton, Mass. March 25, 1936. Dr. H. W. Jakeman, Secretary, 
44 Bromfield St., Boston, Mass. 

Maine Veterinary Medical Association. University of Maine, 
Orono, Me. March 26, 1936. Dr. S. W. Stiles, Secretary, Fal- 
mouth Foreside, Me. 

American Animal Hospital Association. Hotel Jefferson, Saint 
Louis, Mo. April 14-15, 1936. Dr. D. A. Eastman, Secretary, 
901 Nineteenth St., Moline, IIl. 

American Veterinary Medical Association. Deshler-Wallick Hotel, 
Columbus, Ohio. August 11-14, 1936. Dr. H. Preston Hoskins, 
Secretary, 221 N. La Salle St., Chicago, Ill. 
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Sanitary 

Chicago, IIl., December 4-6, 1935 

2 


The opening session of the thirty-ninth annual meeting of the United 
. States Live Stock Sanitary Association, held at the Hotel La Salle, 
Chicago, Ill., December 4-6, 1935, convened at 11:00 a. m., Dr. Edward 
Records, Reno, Nevada, president of the Association, presiding. 
PRESIDENT RecorDS: The thirty-ninth annual meeting of the United 
States Live Stock Sanitary Association will please come to order. 
8 The Chair will entertain a motion to suspend the regular order of 
3 business sO we may proceed as per the printed program with such 
variations as are necessary; or, if there are no objections, we will 4 
proceed without a motion. a 
r We are honored this morning, by having with us Dr. Paul R. Cannon, — 


Immunity.” (Applause.) 
Dr. Cannon read his prepared address. .. . (Applause) 


SOME RECENT TRENDS IN THE STUDY OF THE 
MECHANISMS OF IMMUNITY 


By PauL R. CANNON, Chicago, Ill. 
Professor of Pathology, The University of Chicago 


Infectious disease has been aptly likened to warfare in that 
the contenders are engaged in a biological conflict, the result — 
: of which depends upon the relative superiority of invader . Sa 

invaded. In acute septicemia, for example, the outcome is mo oa 
cided quickly either by the overwhelming virulence of the in- : 
vaders or the marked superiority of the defensive mechanisms. 

Such an engagement may be thought of as a short but decisive es 

skirmish. In chronic disease, such as tuberculosis, syphilis or AM 

leprosy, on the other hand, the slow but persistent aggression 
of the invaders occasions a more prolonged struggle with in- : 
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AUL R. CANNON 


tervening periods or remission or truce. In either type of in- 
fection the struggle advances or recedes from time to time and 
the battlefields change correspondingly from place to place. In 
periods of apparent superiority of the invaders, the entire body 
is the battle front, as in typhoid fever, undulant fever or strep- 
tococcic septicemia; when resistance is higher, local organs are 
the most active sectors, as in carbuncle, mastitis or pneumonia, 
The big problem in infectious disease is to determine the nature 
and significance of these changing elements of the host-parasite 
relationship. 

Knowledge of general principles of infectious disease has de- 
veloped along broad lines. In the earlier stages, etiological 
agents were diligently searched for and, when discovered, were 
classified as to form and function. A little later, their abilities 
to enter the body and establish a foothold were examined. This 
knowledge soon stimulated study of the biological reactions 
which restrain bacterial growth or tend to mitigate its harmful 
effects. As information concerning invader and invaded accumu- 
lated, application was rapidly made to the immediate problems 
of prevention and cure of infectious disease. The summation 
of these general methods of approach has eventuated in the 
remarkable advances of the past few decades, yet the need for 
more information is strikingly revealed in the program of this 
very meeting with its emphasis on Bang's disease, transmissible 
diseases of swine, control of tuberculosis, etc. I have chosen as 
the main theme of my paper, therefore, the subject of some 
recent trends in the study of general mechanisms of immunity. 


I restrict the discussion in’ this way because the scope of the 
subject prevents emphasis on many phases at a time. Although 
it is unfortunate that one must approach a broad problem in a 
limited way, this restriction is not a serious matter if one keeps 
informed of advancing knowledge all along the line. There are 
many active trends in the study of the mechanisms of immunity 
at the present time and unusually satisfactory progress is being 
made along certain lines. I refer particularly to the problems 
of immunological specificity, chemistry of antigens, the general 
nature of antigen-antibody reactions, the mechanism and sig- 
nificance of bacterial dissociation, the nature of the immunology 
of parasitic infections, etc. The newer knowledge of these pro- 
cesses is throwing broad beams of light into many of the ob- 
scurities of infectious disease as a whole. 


The phase of the subject which I shall discuss this morning 
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MECHANISMS OF IMMUNITY 


to immunology. The morphological analysis of disease, by pro- 
viding a clearer picture of the elements involved, helps to sug- 
gest a way or ways whereby the harmful effects of infection may, 
to some extent, be modified or controlled. 


The similarity of infectious disease and warfare suggests that, 
just as the topographical study of battlefields is useful to the 
military tactician, so is the morphological study of the tissues 
in the biological conflict of value to the student of disease. An- 
alysis of battlefields with consideration of both their strong and 
weak points has played an important réle in the development 
of military theory. This method, although well adapted to single 
battlefields, is not so suitable for battlegrounds, over which 
armies have fought and refought. Modern tacticians, there- 
fore, utilize experimental maneuvres or “war games,” thus 
analyzing the offensive and defensive potentialities of the 
military terrain with the maneuvres in progress. The bio- 
logical battlefields may similarly be studied and the defensive 
potentialities of various organs or tissues observed during or at 
the end of an infection. This is the purpose of the necropsy, 
whereby the organs most affected are examined in an attempt 
to evaluate the relative importance of the different defensive 
elements of the biological conflict. This method becomes less 
useful when the prolonged struggle of chronic disease has left 
the battlefield hopelessly scarred. The more modern way of 
studying the changing processes in the earliest stages is by the 
experimental production of infecticus disease in normal and im- 
mune animals in order that the affected tissues may be examined 
pathologically. By this method, particularly, much valuable in- 
formation has been secured. 


The defensive reactions may be observed in at least two ways: 
(1) through the experimental production of generalized infec- 
tions by injecting living bacteria into the blood-stream and de- 
termining the fate of the microérganisms in the body as a whole, 
or (2) by the production of local infection in both susceptible 
and immune animals, with sequential pathologic examination of 
the infected tissues. I shall now describe a few of the facts 
brought out by this kind of approach and shall then attempt to 
analyze the mechanism of the phenomena. The sequence of 
events in experimental bacteremia is as follows: (1) Living bac- 
teria, when introduced into the blood-stream of a normal animal, — 
soon leave the blood and become concentrated in certain organs. 
This happens regardless of microbial virulence, although it is 
probably less rapid and complete with the more virulent varieties. 
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If the animal is insusceptible to the microérganisms injected, 
the latter are soon destroyed. Pathological examination points 
to the liver and spleen as the two organs most responsible for 
the phenomenon of bacterial blood clearance. This fact is gen- 
erally admitted and can be easily verified by determining the 
simultaneous germ content of different organs of the same animal 
after intravenous injection of living microérganisms. (2) Liy- 
ing bacteria, when injected intravenously into immune animals, 
leave the blood more rapidly and are destroyed more quickly in 
the liver and spleen. This fact also has been determined by 
several groups of observers. It is evident, therefore, that im- 
munization heightens the efficiency of the body as a whole in 
ridding the blood-stream of infectious agents, and increases the 
bactericidal potency of certain organs. Morphological examina- 
tion helps to explain some of the phenomena observed. 

The reasons for these varying localizing potentialities of 
organs become clearer when the problem is approached from 
the pathologic point of view. Its solution may be indicated in 
a preliminary way by the artificial device of vital staining. This 
consists in the intravenous injection into normal animals of go- 
called vital dyes such as trypan blue, carbon, etc., with subse- 
quent observation of the fate of the dye particles. These par- 
ticles resemble many of the common types of pathogenic bacteria, 
particularly in size, and may appropriately be thought of as 
artificial bacteria. As they leave the blood-stream, they color 
the organs which remove them from the blood, thus enabling one 
to observe the organs most effective in this respect. Only two 
organs, the liver and the spleen, are conspicuous in removing 
the particles of vital dye; many organs remain practically color- 
less unless enormous amounts of dye are injected. It becomes 
of interest, therefore, to determine the cause of this selective 
activity of organs and tissues in the removal of particles from 
the blood-stream. 

The anatomical approach to the problem provides a rational 
answer. The liver and spleen differ from other organs in two 
important particulars; first, their type of blood supply, by means 
of so-called sinusoids through which the blood flows slowly 
through dilated spaces and, second, the macrophage lining of 
these sinusoids. This combination of slow blood flow and abund- 
ance of phagocytic cells provides conditions optimal for phago- 
cytosis as foreign particles run a veritable gauntlet in their 
slow passage through these spaces. 

Bacteria in the blood-stream, whether living or dead, are 
similarly engulfed by the phagocytes of these organs. It is also 
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MECHANISMS OF IMMUNITY 


significant that in actual septicemia the liver and spleen are the 
two organs most likely to show hyperplasia or parenchymatous 
degeneration. In military parlance, therefore, the liver and 
spleen are the two most active sectors of the battle front. 

In contrast to the marked localizing potentialities of the liver 
and spleen is the lack or any notable tendency of other organs 
and tissues to become infected during a generalized blood-stream 
invasion. Why is it that hematogenous thyroiditis, pancreatitis, 
meningitis or encephalitis are so uncommon? In septicemia, 
countless numbers of bacteria circulate through many or all 
organs or tissues of the infected body. Some biological device 
evidently exists whereby vital organs and tissues are protected 
from the usual hazards of generalized infection. Here again, 
vital staining suggests a clue in pointing out the true nature of 
the endothelial wall of blood-vessels. 

Vital staining, be it recalled, affects but a few organs and 
tissues, and the ordinary endothelium of capillaries, veins and 
arterioles is singularly unaffected under the usual conditions of 
blood flow. Histological examination suggests the probable 
reason. The ordinary endothelial cell is a flat, squamous element 
with an elongated nucleus and a scanty amount of cytoplasm. It 
is difficult to see how such a cell could be particularly phagocytic 
even under favorable circumstances, and these do not exist be- 
cause of the rapid circulation of blood through the capillaries. 
This endothelium, however, interposes a living cellular barrier 
between the circulating blood and the surrounding tissues, a 
blood-tissue barrier as effective under some circumstances as a 
concrete wall on a battle line. This barrier, although im- 
permeable to bacteria, allows oxygen and carbon dioxide, nutri- 
tive materials and metabolic waste products to pass back and 
forth. The tissues are nourished, therefore, while being pro- 
tected against passing infection, and bacteria in the blood may — 
continue to circulate until, upon passing through the liver and | 
spleen, they are removed, and if not too virulent are eventually 
destroyed. 

What a marvelous device for shielding the vital organs from 
infection, and yet how simple in form! Imagine what might 
happen if conditions were otherwise and ordinary endothelium | 
were highly phagocytic. Potentially pathogenic bacteria enter | 
the blood-stream not infrequently and pass, presumably, through __ 
many organs. If ordinary endothelium were highly phagocytic, = = 
bacteria would no doubt frequently be removed by ep Snell as 
cells in many vital organs and would, at times, continue to grow 
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either into the vessel lumen or into the surrounding tissues. If 
such were the case, symptoms of encephalitis, meningitis, pan- 
creatitis, myocarditis and the like would surely be much more 
common than they are. 

It is obvious, however, that no anatomical system is completely 
effective under all conditions, and disturbance of the normal in- 
tegrity of tissues, as by trauma, vascular spasm or toxic injury 
may make the blood-tissue barrier imperfect. Furthermore, in- 
fected emboli in the blood-stream may lodge and be followed 
by bacterial growth through the endothelial barrier. Thus one 
may explain the metastatic infections of pyemia, of trauma and 
of bacterial intoxication. Such an explanation accords better 
with the objective evidence than do such intangible suggestions 


as variations in microbic tissue affinity, altered tissue suscepti- 


bility or vulnerability, occurrence of areas of lowered resistance, 
or elective localization of bacteria. I do not imply, however, 


a that the anatomical explanation is the sole one, although it does 
- aecount for many of the localized lesions which accompany or 
follow general infections. 


Another recent trend in the study of immune phenomena has 


- emphasized the importance of vascular reactions, particularly 


changes in capillary permeability and the effects of such changes 


" upon bacterial localization and antibody concentration in the 


tissues. Here, too, vital staining has yielded useful information. 
_ If, while the dye is circulating in the blood-stream, a chemical 
- injury is induced, as by the application of xylol or chloroform 
to the skin, the dye will leave the capillaries in the area of 
injury because of increased permeability of the injured endo- 
thelium and will be “‘fixed’”’ in the area of inflammation. Menkin 
has shown that living bacteria or protein solutions introduced 


into the blood-stream will also tend to concentrate in such an 


of This suggests that the oc- 


after local injury, or of the development of typhoid or pneumo- 
- eoccal abscesses at the point of hypodermic medication in patients 
with typhoid fever or pneumonia, may be an effect of bacterial 


a localization because of increased capillary permeability in the 


may be useful in that the increased blood-vessel permeability in 


region of trauma. This same phenomenon, on the other hand, 


an area of inflammation may enable antibodies in the blood to 
concentrate in the infected area, thus exerting a more beneficial 


These studies in capillary permeability, therefore, offer 
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MECHANISMS OF IMMUNITY 


encouragement for the more general and intensive use of anti- 
serums in actual infection. 

Another trend in the morphological approach to immunity is 
the sequential study of local inflammatory lesions by histological 
examination. This method is especially valuable in observing 
the fate of virulent microérganisms injected simultaneously into 
the skin of susceptible and immune animals. If one can assume 
that the most critical period of an infection is in the early stages 
of the lesion, while the microérganisms are becoming adjusted 
to their new environment, the study of the course of events at 
this time should be particularly instructive. 

If living bacteria are injected into the skin of a susceptible 
animal, they tend to be carried by tissue fluids until they reach 
the lymphatics and the blood. If the microérganisms are suffi- 
ciently virulent, the animal will succumb to the septicemia. 
Microscopical study of the local lesion reveals the bacteria dis- 
seminating through the tissue spaces as the inflammatory reac- 
tion is developing. The outcome depends upon several variables, 
such as inherent invasiveness of the bacteria, their necrotizing 
effect, rapidity of the inflammatory response and the presence 
and availability of immune substances in the tissues. Opinion 
differs as to both the relative and sequential importance of the 
various factors concerned, but all workers are agreed that the 
more speedily and more effectively bacterial localization occurs, 
the more favorable will be the effect upon the host. 

What factors or reactions may help to secure an early “fixa- 
tion” or localization of bacteria entering the skin? One must 
consider (1) the problem of stability of bacterial suspensions 
in the tissues, (2) the ability of bacteria to persist or grow in 
such tissues, (3) the presence of antibodies in the tissues and 
(4) the rapidity and nature of the inflammatory response to 
their entrance. 

A popular explanation, based essentially upon the ancient be- 
lief in the effectiveness of the pyogenic membrane in restricting 
bacterial spread, is that the inflammatory reaction itself is the 
immediate restraining influence which ensures a prompt and 
effective bacterial localization. This view assumes that bacteria 
entering a tissue engender an inflammatory response, particu- 
larly by blood-vessel injury, which leads to the immediate deposi- 
tion of fibrin around the area and the building of a mechanical 
wall around it. According to this view, the speedier the reaction, 
the more effective the bacterial localization. Allergic inflamma- 
tion, therefore, should be especially effective in this respect. 
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_ Such a hypothesis would be readily acceptable if one could be 
gure that inflammation occurs quickly enough to prevent bacteria 
- from entering lymphatics and blood, and invariably enough to 
- constitute a general type of response. Several workers, how- 
ever, have observed sharp and immediate bacterial localization 


_ in tissues in which no deposition of fibrin or thrombosis of lym- 


3 _ of bacterial localization. 


_ _‘The problem may be approached by injecting suspensions of 
fs living bacteria into normal and immune animals and actually 
- geeing what happens to the bacteria within the fluids or tissues. 
This type of experiment has been performed by several observers, 
using different bacteria and different species of animals, but 
with surprisingly uniform results. These results indicate that 
the most striking and immediate difference between a normal 
and an immune animal is in the tendency of the bacteria in the 
latter to remain near their place of artificial deposition because 
of a surprising tendency for them to stick to one another and 
to the surrounding tissues. This indicates an antigen-antibody 
reaction in vivo which manifests itself essentially as an agglu- 
tinative and opsonizing reaction, whereby both bacterial localiza- 
tion and ultimate digestion by phagocytes are more effectively 
ensured. Furthermore, this reaction may occur in the complete 
absence of fibrin, thrombosis of lymphatics, or even of leukocytes. 
These elements, however, may be present in later phases of the 
inflammatory reaction and obviously are important in ensuring 
the continued localization of bacterial incitants. Here again the 
morphological method enables one to observe the process ob- 
jectively and to deduce therefrom that the primary reaction is 
fundamentally an immune phenomenon whereby immune bodies 
in the tissues tend to restrict the spread of bacteria toward the 
lymph and blood and so promote early localization and prepare 
the way for their later disposal. 
In conclusion, I may say that the facts and experiments which 
I have cited are important only if they offer a clearer and more 
complete explanation for the mechanism of some of the immune 
phenomena. Advances in the immunologic handling of in- 
fectious disease must necessarily be dependent upon the proper 
understanding of the problem as a whole, and the morphologic 
approach is one way which may help us to attain a more adequate 
understanding of the problem. 
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PRESIDENT REcoRDS: I am sure we very much enjoyed Dr. Cannon’s 
very interesting presentation, and on behalf of the Association, I wish 
to extend to him an invitation to be with us during all of our sessions 
here this year. I hope he will feel at liberty to take part in our dis- 


cussions. 
Dr. A. T. KINSLEY: I move we extend a rising vote of thanks to 


Dr. Cannon. 
. The motion was regularly seconded, put to a vote and 
carried. 
i The members rose and applauded. . 
PRESIDENT Recorps: The next order of business is the address of 
the President. 
President Records read his prepared address. . . . (Ap- 


plause. ) 


By EDWARD RECORDS, Reno, Nevada 


niversit Nevad 
University of Ne a Keane: 


Custom and the by-laws of this Association decree that there 
shall be a presidential address. I shall, however, try not to im- 
pose on your good nature or unduly try your endurance. Any 
message can be brief even if not instructive or entirely to the 
point. 

Through the efforts of Dr. Dyson and the various committee 
chairmen, a comprehensive and well balanced program has been 
prepared for you. Practically the whole field of active present 
interest in applied live stock sanitation and contributory re- 
search will be covered. Anything I might say along these lines 
would be, at best, repetition. 

Tuberculosis eradication has made more than gratifying prog- 
ress during the last year. The goal of the whole United States 
as Modified Accredited Free Area appears to be well in sight. It 
is an interesting side-light on our economic topsy-turvy that this 
work has been speeded up and may even be completed during a 
so-called depression after languishing more or less during a 
period of alleged prosperity. 

Thanks to a liberal supply of funds from various federal 
sources, supplemented in variable degrees by different states, 
plus an aroused public interest, the preliminary work looking to 
the control of Bang’s disease by the test-and-slaughter method 
is well under way. While there may still be pessimists among 
us, I venture to predict that in a surprisingly short time this 
disease will be a comparative rarity instead of a great economic 
and public health menace. 

Flare-backs of infection into clean herds do not appear to have 
developed to the extent feared. As this work develops on an area, 
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state and nation-wide basis, there will obviously be even less 
trouble from this source. It is gratifying to note that several 
states have already formulated plans looking to a state-wide test 
and the elimination of all reactors within two years. 

Leaving the more detailed consideration of accomplishments 
and work in progress to others on our program, I should like to 


ti to some of the many problems which - 
call your attention 


President Robinson, in his address last year, recommended 
that some committee of this Association make a careful study 
of the hog cholera situation and recommend a definite program. 
This recommendation was approved by the Executive Committee 
and referred to the Committee on Unification of Laws and Regu- 
lations. As I do not know what action this Committee has taken 
or what it will report, I am speaking at this time purely on my 
own responsibility and stating merely personal views. 

Economically, hog cholera is undoubtedly the most serious live 
stock disease on which no concerted and logical attack on a na- 
tion-wide basis has been made or planned to date. I believe it 
is more than time that this situation was faced squarely and 
considered without regard to any of the selfish interests involved. 

When the discovery of the serum-virus method of immuniza- 
tion against hog cholera was announced, it was hailed as a God- 
send. Perhaps, according to the concepts of contagious disease 
control of that time, it was such to the individual hog-owner. By 
conscientiously and intelligently following this method of im- 
munization year after year, the hog-owner can protect himself 
against major losses from hog cholera. 

He does this, however, at a considerable overhead expense to 
himself and contributes little or nothing to the general good. As 
Doctor Kinsley* so ably pointed out in his paper, “A Century 
of Hog Cholera,” in 1933, 25 years after the discovery of serum- 
virus immunization, the net national progress in the control of 
hog cholera was just about nil. 

It is not impossible that, if this method had never been de- 
veloped, we would have eradicated hog cholera in self-defense as 
was done with contagious bovine pleuro-pneumonia once and foot- 
and-mouth disease several times, by crude, if you will, but at 
least effectual methods. This is, however, merely idle specula- 
tion. It is the future which concerns us. 


*Jour. A. V. M. A., Ixxxiii (1933), n. s. ad (4), pp. 449- 468. 
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With all due respect to the veterinary profession, of which I 
am a member, I do not hold with those who claim that the limita- 
tion of the use of hog cholera virus to licensed graduate veteri- 
narians would solve the problem. Such a plan might help but 
it would not control or eradicate hog cholera. Given proper 
support and coéperation from the live stock sanitary authorities 
and other interested agencies, the veterinary profession can 
control and eventually eradicate hog cholera but not by merely 
perpetuating in their hands wholesale immunization by the 
serum-virus method, with its constant hazard of accidents and 
leaks leading to the perpetuation and spread of infection. 


Virus Must BE OUTLAWED 


Hog cholera will never be conquered as long as any virus 
capable of producing the disease is allowed at large. It matters 
not in this instance whether such virus is in the body of an in- 
fected hog, the carcass, dressed or otherwise, of a dead one, or 
in the bottles of a licensed biologic laboratory. The virus must 
be outlawed and destroyed except for such quantity as may tem- 
porarily be safely confined in laboratories, as other public 
enemies are destroyed or securely confined in selected jails. 


In short, the only plan which appears to offer any hope of 
eliminating hog cholera is that of rigid quarantines, the 
slaughter and proper disposal of diseased hogs and the serum- 
alone treatment of exposed ones. 


This method has proven eminently successful in Canada for 
many years and there seems to be no logical reason why it should 
not succeed in the United States if we had the courage to try it 
on a comprehensive scale. 


Boynton and his associates have developed what they believe 
to be a satisfactory modified virus type of hog cholera vaccine. 
Plans are, I understand, underway for its rather large-scale 
production and trial under field conditions. If it can be proved 
that this product solidly and uniformly immunizes and is under 
no combination of circumstances capable of producing or spread- 
ing hog cholera, it might have a place in an eradication campaign. 
If this cannot be proved, it should not be allowed to complicate 
the picture further and delay the goal of eradication. 


Much of the above is but a repetition of what Dr. Kinsley said 
in his masterly review of this subject already referred to, which 
we might all reread from time to time to advantage. With only 
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one of Dr. Kinsley’s major conclusions do I disagree at this time, 
namely, that there is not veterinary personnel available for a 
successful eradication campaign and that the cost would be pro- 
hibitive. Experience with tuberculosis eradication, Bang’s dis- 
ease control, and drouth work during the last two years has 
shown the veterinary profession to be almost unbelievably elastic 
in meeting new needs. The cost would probably be low compared 
to that incident to even another ten years of hog cholera under 
the present system. 


This Association has taken an active part in launching or 
carrying on most of the major drives against live stock disease 
in North America. Should we not then try and launch with all 
possible speed a real campaign against hog cholera and this 
without undue haggling over nonessential details? In many 
ways the time seems most propitious. The hog population is at 
a low ebb, prices are high and will probably remain so for a 
reasonable time, the tuberculosis and Bang’s disease campaigns 
have accustomed our farmers and stock raisers to such coépera- 
tive efforts, and the AAA has more or less organized and regi- 
mented a large number of our hog-raisers. 


a NEW FACTORS IN DISEASE SPREAD 


One of the fascinations of any worthwhile pursuit is the sur- 
mounting of new and unexpected obstacles as they arise, and live 
stock sanitation is no exception to this rule. During recent 
years, the economic shake-up, the rapid increase of so-called com- 
munity sales, and the general use of trucks have produced a 
very extensive movement and interchange of live stock on a local 
or semi-local basis. Many observers think this is also resulting 
in an increased dissemination of some diseases. 


Interstate regulations can do little to control this situation 
even if they could be enforced in the necessary detail, as inter- 
state movement, in the majority of cases, is not involved. The 
prohibition of any movement of live stock off of the owner's 
premises for any purpose without inspection and certification 
would be commercially impractical and in any event unenforcible 
under our conditions. 


Much could probably be done to better conditions by the pro- 
viding of some system of frequent inspection of all live stock 
and the correction of any dangerous condition found. In other 
words, reaching the objective of reducing miscellaneous infee- 
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tious and contagious diseases to the irreducible minimum can 
probably never be left to the initiative of the individual live 
stock owner. 

If such a system would involve what is now popularly discussed 
as “state medicine,” let us accept it as that. The movement for 
some system of “state medicine” in both human and veterinary 
fields is apparently rapidly gaining momentum in any event. As 
far as it affects the field of live stock sanitation, therefore, we 
had probably better be prepared to help guide it into safe and 
useful channels than to ignore or oppose it. 


MEAT INSPECTION 


Much the same condition prevails in connection with our 
dressed meat supply. That portion which enters the trade 
through establishments under the actual supervision of the U. S. 
Bureau of Animal Industry is undoubtedly as wholesome and 
safe as it is humanly possible to make it under practical com- 
mercial conditions. The balance of our supply, estimated at not 
less than fifty per cent of the total, is as a whole open to ques- 
tion. Some, dressed and distributed under state, county or mu- 
nicipal supervision, compares well with the federal standard and 
some apparently does not. Still another large percentage re- 
ceives no inspection at all. 

This situation is obviously unfair to the producer of healthy 
live stock, the slaughterer and distributor operating under ade- 
quate inspection, and the consuming public. Meat inspection 
is primarily a public health measure, though of considerable in- 
direct benefit to live stock sanitation and capable of being made 
more so. The fact that a man may be a producer or kill and 
market on a small scale gives him no moral right to distribute 
unwholesome meat or endanger healthy live stock by his opera- 
tions. By the same token it should no longer give him the legal 
right to do so either through lack of adequate legislation or any 
system of exemptions. 

Your Committee on Meat and Milk Hygiene will probably deal 
with this matter more in detail. It is my purpose merely to 
Suggest that you get vigorously behind what is now apparently 
an active movement to get an adequate standardized system of 
meat inspection which will cover all dressed meat offered for 
public sale in the United States. 


After fourteen years of outstandingly conscientious and suc- 
cessful work in that capacity, Dr. O. E. Dyson, also a past presi- 
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“a of this Association, has felt impelled to relinquish his duties 
as our Secretary-Treasurer. I am sure that I only reflect the 
ae sentiment of one and all of you in expressing the most profound 
__- regret at the loss of Dr. Dyson’s services and counsel. All who 
are familiar with the history of our Association know how much 
its present effectiveness and sound economic position are due to 
his efforts and judgment. The Executive Committee is now 
faced with the task of filling this vacancy. May wisdom guide 
their counsels to the selection and appointment of a worthy suc- 
cessor to Dr. Dyson. 


In conclusion, I wish to express to you as best I may, even 
though feebly, my deep appreciation of being allowed to serve 
as president of this Association. No one realizes more that this 
honor, entirely undeserved in this instance, is the highest that 
can be conferred on anyone in our field of endeavor. Again, I 
also wish to extend my thanks and appreciation to my fellow 
officers, committeemen and members who have so wholeheartedly 
codperated in the conduct of Association affairs during the last 
year. 


PRESIDENT RecorpDs: I have a communication here that I just re 
ceived this morning, addressed to me, but really only in my Care, as 
it is intended for the body of the Association. 

, President Records read a communication from Dr. O. E. 
Dyson. 


801 Second Avenue, North, 
St. Petersburg, Florida, 
December 2, 1935. 
Dr. Edward Records, President, 24) 
U. S. Live Stock Sanitary Association, ull} 
Chicago, 
pt Greetings to all members of the U. S. Live Stock Sanitary As- 
sociation upon the opening day of the 39th annual meeting. 
<_ During the entire life of the Association it has well served as 
an open forum for authoritative expression of the last word in all 
matters pertaining to live stock sanitation. I am therefore posi- 
fi tively convinced that nothing can stay the continued march of 
progress that has been made toward the ultimate solution of many 
:, problems now confronting practically every live stock producer in 
at the matter of prevention and control of infectious diseases of live 
stock, with which he has to contend, and with which, he, as an 


> individual, must necessarily depend for guidance upon the veteri- 
nary profession at large. 


With kindest regards and best wishes to all, I am 


Sincerely yours, 


(Signed) O. E. Dyson, 
Ex-Secretary-Treasurer. 
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COMMUNICATIONS 
luties PRESIDENT Recorps: In the absence of Dr. Dyson, Dr. Wisnicky will 
t the present the Secretary-Treasurer’s report. ; 
‘ound Dr. WALTER WISNICKY: I have here a communication from Dr. O. E. Yn, 
| Dyson which arrived prior to the one that was just read, and I believe re: 
who it would be best for me to read that communication, which does refer Me 
much to the financial report, and then proceed with the financial report. at 
U. S. Live Stock Sanitary Association, 


Dear Doctor Wisnicky: 

Since 1905 I have been a member of the U. S. Live Stock Sani- 
tary Association. Up to this date I do not recall having missed 
attending a single annual meeting. In 1915 I was highly honored 
by the Association by being elected President, and for the past four- 
teen years I have been elected annually as Secretary-Treasurer. 


When first elected to the office I now hold, I was well aware of 
the fact that the Association was confronted by a deficit. The first 
step taken to overcome the handicap of a deficit was to balance the 
budget. This was accomplished by cutting out all unnecessary 
expenses, and by placing all memberships upon a strictly cash 
basis, this being done by giving notice to all members delinquent 
after each annual meeting, “that the number of printed copies of 
the current annual meeting would be limited to the number of 
paid-up memberships, and that if a copy of the proceedings of the 
meeting just concluded was desired, a prompt remittance of the 
annual dues would be necessary.” That policy firmly established 
the Association upon a strictly cash basis of operation which has 
been continued up to date. The result has been evidenced by the 
financial statements which have been submitted annually. 

On August 28, having reached the age of seventy years, I was 
automatically retired from Bureau service. Up to this date I have 
established no permanent residence. Therefore, I hereby tender 
my resignation as Secretary-Treasurer of the Association. 


During many years past, after the adjournment of each annual 
meeting, I have looked forward with pleasure to the coming of 
the next. In the meantime it has been my privilege and practice 
to indulge in retrospective meditation by recalling to mind many 
old-time members, who have long since passed on to their great 
reward, and also to many others who continue to contribute to the 
success of each succeeding meeting. 

In this connection I desire to assure the members of the Execu- 
tive Committee and all other members of the Association, that I 
shall always cherish a vivid memory of my having had the pleas- 
ure of associating for many years with the members of the U. S. 
Live Stock Sanitary Association. 

‘ — kindest personal regards and best wishes to all, I am, a 
Sincerely yours, 
(Signed) O. E. Dyson. 


a 


~ 


Dk. WisNicky: I shall now read the financial report submitted by 
Dr. Dyson. 
Dr. Wisnicky read the financial report. 
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3 (see list) 
Reports sold 
. &. B. A, 


and Treas. 
U. 


Alabama 
California} 
Colorado 
Connecticut 
Delaware 
Florida 
— 


Arkansas 


Bond, 
called Oct. 1, 1935..... 


Total receipts 
Cash balance, Dec. 1, 1934 


CURRENT ASSETS—U. 


ECEIPTS 


Membership dues 
179 @ $2.00........... $ 
State memberships (1935) 
35 (see list) @ $25.00 
State memberships (1936) 


Interest on U. S. Bonds 


Reporting meeting ...... $ 154.90 
358.00 Postage and express..... 54.91 
Printing and stationery. 34.65 
875.00 Clerical hire ........... 30.00 
Tuberculosis Committee.. 105.50 

@ $25.00.. 75.00 Milk and Meat Hygiene 

00 Miscellaneous expenses of 

President Robinson, 

128.68 Salary, Sec’y-Treas., °34 
Certificates 192.53 Sundry expenses ....... 12.25 
4th—4y,, 
500.00 Total disbursements ....$ 757.27 

— —— Cash balance, Nov. 13, 
545.49 
$2,674.70 

$2,674.70 

S. Treasury Certificates ................ $2,300.00 
Camm tn bank. ... 1,917.43 


FINANCIAL STATEMENT 


O. E. Dyson, Secretary-Treasurer 


DISBURSEMENTS 


LIABILITIES—Printing 38th annual report of proceedings...... $ 270.00 
Programs for 39th annual meeting.............. 31.10 


STATE MEMBERSHIPS (1935) 


Kansas 
Kentucky 
Maryland 


Massachusetts 


Minnesota 
Mississippi 
Missouri 
Montana 
Nevada 


Los Angeles County, 
U. S. Bureau of Animal Industry 
Canada Department of Agriculture 


New Hampshire South Dakota 


New Jersey 
New Mexico 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Pennsylvania 
South Carolina 


Calif. 


STATE MEMBERSHIPS (1936) 


Louisiana 


November 13, 1935. 


*$200.00 above par. 


7State warrant received, 
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but not collected. 


South 


$7,117.43 


Tennessee 
Texas 

Utah 
Vermont 
Virginia 
Wisconsin 
West Virginia 
Wyoming 


Dakota 
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PRESIDENT REcorDS: That communication from Dr. Dyson of course 
has to go to the Executive Committee for action. It was addressed to 
Dr. Wisnicky as ex-officio Chairman of the Executive Committee. No 
‘action is necessary here. It is read for information. 

The next order of business is the annual memorial service. I will 
ask Dr. Kinsley to take the chair for that purpose. 

: Dr. A. T. Kinsley took the chair. : 

CHAIRM AN KINSLEY: Gentlemen: In accordance ‘with our usual cus- 
tom, we will pause in our deliberations to pay our respects to those 
members who have, in the past year, gone to their final reward, and to 
extend our sympathy to their families. May I ask you all to rise and 
bow your heads for a moment in silent prayer. 

Silent prayer. << 

CHAIRMAN KINSLEY: I am going to ask Dr. J. L. Axby, of Indiana, 
to a | the program further. 

Dr. Axby read the memorial service. 


#2 
Mr. Chairman and Members: 

The following names comprise the list of sanitarians who have been 
called, during the past year, to that bourne whence no traveler ever 


returns: 


Dr. C. A. Cary, Auburn, Alabama. 
Born, Nov. 27, 1861, Millersburg, Iowa. 
Died, April 23, 1935, Auburn, Alabama. aa ah 

Age—74 years. 


Dr. Marion Dorset, Washington, D. C. warty 
Died, July 14, 1935, Washington, D. C. iyi he Se 


Dr. William Henry Welch, Lexington, Illinois. 
Born, May 7, 1871, Bloomington, Illinois. 

Died, Oct. 25, 1935, Lexington, Illinois. 
Age—64 years. 


The name of some person may have been omitted that deserves 
inclusion in the list; if such be the case, it is not intentional, as we 
must be guided by our sources of information. 

It is with a spirit of humbleness and inadequacy that I perform this 
duty, keenly recognizing that the best anyone can do must needs be 
done with earthly instrumentalities, reconciling them with the 
spiritual, the omnipotent, which, at best, cannot be expressed otherwise 
than in terms of the standard of faith in things unseen. 

True it is they had to do with or for God’s lower animals, and from 
this association they learned: 


the world’s broad field of battle 
In the bivouac of life, 
not like dumb, driven cattle, 
Be a hero in the strife. 


As heroes they stood for right as against wrong, weaving into the 
warp and woof of their lives an obvious, predominating thread of 
practical idealism, friendliness and thoughtfulness, deserving of 
emulation. 

Well do I know that sorrow tarries in the wake of their passing, and 
to those who sorrow we extend our sincere sympathy. We again note 
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it follows as the inevitable flight of years, that their fate is the common 
fate of all, and while what we may say will soon be forgotten, their 
lives and the service they rendered will live long after them. 

They accepted duties, caring and providing for their dependents, 
and were never known to violate holy vows. They rendered ready 
assistance in dispelling the forces of intolerance and bigotry, 
demonstrating by their daily conduct the beauty and serenity of an 
ideal home-life. 

In their work and in their play they practiced the Golden Rule, 
and thus made it self-evident to all with whom they came in contact, 
that theirs was a belief in the brotherhood of man and common father- 
hood of God. 

Acting on these unalterable principles, they left a_ civilization 
advanced and bettered, because of having builded a life in accordance 
with the plans fate laid out for them upon the trestle-board of human 
relations. 

While their lives are ended, posterity of all present and future time 
will have been ennobled and enriched by their having passed this way, 
Thus we do eulogize and revere their memory, happy in the assurance 
that their memory will become more hallowed as the years roll by. 


Dr. AxBy: Mr. President, I move that a copy of this eulogy be spread 
upon the permanent records of the Association, and a copy be sent 
to the family of each deceased member. 

President Records resumed the chair. . 

PRESIDENT Recorps: If there are no objections, this will be done. 
“sae are no objections, and it is so ordered. 

_ There are several announcements to be made. 

Miscellaneous announcements. 
se PRESIDENT Recorps: Are there further announcements? If not. and 
if there are no objections, we will stand adjourned until 1:30. ; 
The meeting recessed at 12:25 p.m. .. 


WEDNESDAY AFTERNOON, DECEMBER 4, 1935 _ 


The second session convened at 2:00 p. m., President Records pre- 


siding. 

PRESIDENT Recorps: Please come to order, gentlemen. The first 
offering of the Bang’s disease symposium will be a presentation by 
Dr. A. F. Ranney, on “The Significance of Low-Titre Agglutination.” 


. Dr. Ranney presented his preparéd address. 
(Applause. ) 


THE SIGNIFICANCE OF LOW-TITRE 
AGGLUTINATION 


By A. F. RANNEY, Montpelier, Vt. 
Director of State Bang’s Disease Laboratory 


‘The significance of low agglutination titres is of vital impor- 
tance to those allied with Bang’s disease testing. This is espe- 
cially true of those of us who are associated with field work, and 
are continuously called on to answer questions put to us by the 
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intelligent breeder. Field workers are being.asked the ever- 
recurring questions: “What should I do with my suspects?” 
“Will they react on the next test?” “Are they dangerous to the 
rest of my herd?” “Why are these animals repeatedly called 
suspects, when most of my new reactors are animals that were 
negative on previous tests?” 

In order to familiarize ourselves with the exact changes that 
take place in the agglutination titre on successive tests of the 
same individuals, and to see what eventually happens to animals 
showing a low titre on initial tests, a procedure of formulating 
individual titre records with the use of a punch-card machine 
was inaugurated. These records have proved to be most inter- 
esting, and will become of even greater value when continued 
over a longer period of time on a larger number of animals. 

When an animal is tested, a card bearing the tag number of 
the animal, the date of test, and the agglutination titre is made 
out. This record card is punched according to code numbers. On 
each retest the date and titre record of the retest are recorded 
and punched, which gives us the complete test history of each 
animal on one card. These cards may be sorted in a punch-card 
machine and assembled in groups as desired, then counted by a 
tabulator. This system has proved invaluable in compiling 
records of titre changes of individual animals on successive tests. 

A little over a year ago the Vermont Department of Agricul- 
ture agreed to codperate with the program of Bang’s disease 
testing made possible by the federal government under emergency 
appropriations. Previous to this time, there was no state Bang’s 
disease program, due to the lack of legislative support. 

On the beginning of this program, the State proclaimed the 
tube method as the official agglutination test, and set up a labora- 
tory primarily for the testing of federal samples. The procedure 
of testing samples in dilutions of 1:25, 1:50, 1:100 and 1:200 
was adopted as a routine. 

In classifying reactions to the agglutination test, the State 
agreed with the U. S. Bureau of Animal Industry in accepting 
the interpretations made by the Bang’s Disease Committee of 
the U. S. Live Stock Sanitary Association in 1931. 

To date, 7,942 cattle have been tested in 255 herds, distributed 
over the state. My records have been compiled from the retests 
of animals in these herds. No special herds or animals have been 
selected for this report, as records have been made up as the 
animals were tested in our routine. It has been our policy to 
retest infected herds in approximately 60 days. Non-infected 
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ay TABLE I—Summary of titre changes found on retests of individual 
groups. 


+ P Re- 
NEG. | ; « 125 | 1:50 | 1: :100 |actors 


Titre readings on 6581| 3771 j 491 | 225 2 1362 
animals on first test (57.3%) 6. 7.4%) 3.4%) : 20.6% 


Retest of 2809 animals} 2462 2° 104 16 
negative on first test |87.6%) 4. 3.7% .5% 


Retest of 388 animals P| 251 53 13 
at 1:25 on first test 64.6 G12. 13.6% 3.3% 


Retest of 387 animals +| 149 56 108 32 
at 1:25 on first test 38.5414. 27.9%) 8.2% 


Retest of 186 animals P 54 2 59 20 
at 1:50 on first test 29% 31.7% 10.7% 


Retest of 170 animals + 14 12 39 35 
at 1:50 on first test 8.2%) 7% |\22.9%|\20.5% 


Retest of 52 animals P 3 3 4 1 
at 1:100 on first test 5.7%) 5.7% 7.6%) 1.9% 


Titre readings on 3992) 2933 | 262 | 367 117 
animals on second test |73.4%| 6.5%) 9.1%| 2.9% 


Retest of 1104 animals} 953 40 63 10 
negative on second test/86.3%| 3.6% 5.7% .9% 
Retest of 139 animals P 69 19 30 | 8 
at 1:25 on second test |49.64/13.64)21.5% 5.7% 


Retest of 171 animals + 57 20 j 16 6 
at 1:25 on second test |33 3%) 11. 6 9.34) 3. 1.1% 


Retest of 57 animals P at : 16 
1:50 on second test 214 d ; 28% |12.% 1.7% 


Retest of 69 animals + 15 ‘ 
at 1:50 on second test 5 20. 21.7418. 8.6% 


Retest of 15 animals P at 1 2 1 6 2 
1:100 on second test 6.6% 6.6% 13.3% 


P = Partial or incomplete agglutination in the dilution indicated. 
+ = Complete agglutination in the dilution indicated. 
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TaBLE I—Summary of titre changes found on retests of individual 
groups—continued. 


P + Re- 
Nee. | 7:95 | 1:25 | 1: | 1:100 |acrors 


Titre readings on 1555) 1100 89 183 | 
animals on third test (70.7%) 5.7%|11.8% 


Retest of 269 animals| 237 6 16 
negative on third test |88.1%)| 2.2% 5.9% 


Retest of 29 animals P at 14 8 | 5 
1:25 on third test 48 .2%|27.5917.2% 


Retest of 62 animals + at 26 13 15 
1:25 on third test 41.94/20 .94\24.1% 


Retest of 31 animals P at 6 | 6 8 8 
1:50 on third test 8% 


Retest of 21 animals + at 7 5 11 
1:50 on third test 4.7% 8G 52.3% 


Retest of 7 animals P at 2 1 
1:100 on third test 58 14.2% 


Titre readings on 419) 284 33 24> 
animals on fourth test | 67. 1.7% 7.812 is 5.7%) 2 


herds have been retested in about six months, whenever possible, 
without interfering with retests of infected herds. 

All blood samples have been tested in the one official State 
laboratory, and, with few exceptions, one individual has made 
the test readings. 

The size of the state and the number of herds being tested 
have made it possible for the state and federal officials of Ver- 
mont to review quite carefully the questions and problems of 
herd-owners. It has been my experience that breeders as a whole 
have quite a varied opinion relative to what may happen to indi- 
vidual animals on a retest following the removal of reactors. 
Many seem to assume that an animal showing a titre comparable 
to our interpretation as suspicious would be expected to react in 
the future, and are greatly surprised when they learn that many 
and sometimes the only reactors on retests are animals that 
showed a negative titre previously. It appears that many cattle- 
owners are being misinformed from various sources as to the 
titre changes that may be expected to take place on successive 
tests of the same individual. 

Table I shows the exact titre changes that have taken place 
in our routine retests. Tables II and III reveal a record of the 
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TABLE III—Titres of reacting animals on test immediately preceding 
the one on which they were diagnosed as reactors. 


P Poi + 
Nec. | 3.95 | 1:25 | 1:50 | 1:50 | 1:100 | TTL 


100 | 27 29 9 25 23 213 
46.9 12.6 | 13.6) 4.2 | 11.7 | 10.7 


same animals as shown in table I. Table II assembles the animals 
according to their upward or downward titre change, as a result 
of retests of the same groups as in table I. It will be noted that 
a high percentage of animals revealed no change in titre from 
the previous tests. Animals are also grouped according to their 
classification: negative, suspects and reactors. Table III reveals 
the titres of 213 animals on the test previous to their showing 
a reacting titre. 

While these records have been taken from our routine testing 
of field herds, one should not lose sight of the fact that herds 
containing infection, as revealed by previous tests, are retested 
much more frequently than are those not showing infection. 
Thus a very high percentage of the animals retested are in herds 
previously infected. 

Some writers seem to place considerable stress on the fact 
that low-titre cows subsequently react, forgetting that the same 
is true of animals that are completely negative. 

In studying these tables carefully, one can not help but notice 
that there is a very strong tendency for the agglutination, titre 
of non-reacting animals to subside as herds are retested and 
reactors removed. Judging from these data, which were carefully 
compiled from our records, it appears that low agglutination 
titres usually have very little significance relative to the titre 
expected on subsequent tests. 

The findings, as revealed by our records, might warrant close 
study by the various live stock officials in the hope of determining 
whether or not a herd should be certified as Bang’s disease-free, 
after repeated tests reveal the titres of a few animals within 
the range of our suspicious class. It would seem from our find- 
ings, which indicate that a very high percentage of animals show 
a lower titre on subsequent tests, that those animals with a titre 
of 1:50 or below need not be carried as suspects and thereby 
defer the certification of the herd as Bang’s disease-free. 

While this work covers a comparatively short period, and might 
be more conclusive if a larger number of animals could have 
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been included, I am convinced that the limits of our so-called 
suspicious class are altogether too wide. 

I might add in closing that the breeders in Vermont are 
codperating quite readily in the Bang’s disease work and the state 
as a whole is gaining the benefits of a well-organized program. 


PRESIDENT REcoRDS: The discussion on the papers presented in this 
symposium will be deferred until all four have been offered. 

The next item will be the annual report on “The General Progress 
of the Coéperative Bang’s Disease Project,” by Dr. A. E. Wight, of 
the Bureau of Animal Industry, Washington, D. C. 


Dr. Wight read his report. . . . (Applause.) 


THE GENERAL PROGRESS OF THE COOPERATIVE 
BANG’S DISEASE PROJECT 


By A. E. WIGHT, Washington, D. C. 


Chief, Tuberculosis Eradication Division, Bureau of Animal 
Industry, U. S. Department of Agriculture 


In outlining the progress made in the Bang’s disease project 
among cattle in the United States, it will be impossible within the 
time allotted to cover the different phases to any great extent, 
but it will be the purpose of this paper to bring out some of the 
more important features that have developed, chiefly within the 
last year. 

About a year ago much interest was displayed by cattle-owners 
in having their herds tested for Bang’s disease. This did not 
apply generally throughout the United States, but it did occur in 
several important cattle-raising states. This sentiment made it 
advisable to allot to the project additional federal funds from 
an appropriation already made by Congress. The last Congress 
appropriated $10,000,000 for cattle disease work. This amount, 
in addition to any unexpended balance of 1935 funds, was made 
available for the year ending June 30, 1936. 

Early in the calendar year 1935, consideration was given to 
some changes in the agreement between herd-owners and the 
Department of Agriculture that would be beneficial to the elimi- 
nation of Bang’s disease from herds of cattle, and later suitable 
action was taken. This change required additional care on the 
part of the owner. On June 10, 1935, the new agreements became 
effective, and the maximum payment for grade cattle was 
increased from $20 to $25, but no change was made in the maxi- 
mum payment for purebred cattle, which remained at $50. In 
this new agreement it was provided that not more than four tests 
should be applied by the Bureau of Animal Industry to any one 
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herd. In October, 1935, the situation was such in connection with 
this project that it was deemed advisable to increase the number 
of tests that might be applied to any given herd, provided the 
owner filed a supplement to the original agreement. This action 
met with favor among the herd-owners who were anxious to 
eliminate the disease from their herds. ee 4 


SOME OF THE RESULTS 


Up to November 1, 1935, reports to the Bureau on this project 
indicated that under the codperative plan agglutination blood- 
tests for Bang’s disease had been completed on approximately 
5,125,700 cattle contained in 339,500 herds, and that about 
531,000 cattle gave positive reactions to the test. This report 
also indicated that about 35.0 per cent of the herds that were 
tested showed some infection. The total number of cattle under 
supervision on November 1 was about 3,868,000 head contained 
in 279,000 herds. In many of the states the reports indicate that 
there are considerable numbers of owners of untested cattle who 
have applied for the Bang’s disease test, and such cattle are car- 
ried on what is known as the waiting list. On November 1, this 
total was about 500,000 cattle. 

On November 1, 1935, a compilation of the data concerning 
indemnity claims in the Bang’s disease project since the work 
began in July, 1934, showed that the average appraisal was about 
$61, the average salvage, $22, and the average federal payment, 
$25. Sixteen per cent of all the cattle contained in the claims 
submitted up to that time were registered purebred animals. On 
claims received in October, 1935, the average appraisal was 
$71.59, the average salvage, $25.70, and the average federal pay- 
ment, $27.15. Twelve per cent of all the cattle contained in these 
claims were registered purebred animals. The owner continues 
to receive the net salvage in addition to the federal payment. In 
the states of Maine and New Hampshire, he receives an addi- 
tional payment from the State, but in no case does the owner 
receive from all sources more than the appraised value. Arrange- 
ments have been made in Virginia and Delaware to make state 
payments for cattle to owners under certain conditions in the 
Bang’s disease project. 

In a project of this nature there is considerable variation in 
the volume of work done in the various states. In some parts 
of the United States very much more preliminary work and actual 
testing of herds of cattle have been taken up than in others. In 
Oregon, for example, it is estimated that about 90 per cent of all 
the dairy cattle located in what is known as the “dairy counties” 
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ber 


of the state have been tested for Bang’s disease and the reactors 
removed. A large volume of work has been done in this project 
since July, 1934, in many of the states, but it will be noted from 
the statistical report given out, to be available at this meeting, 


ion 


to that the total number of cattle under supervision in the project 
was the largest in Wisconsin, with Minnesota second, Oklahoma 
third, Oregon fourth, and Ohio fifth. 
More tests were made in October, 1935, than in any other 
ect month since the work was begun. Records indicate that during 
od- that month agglutination tests were completed on approximately 
ely 38,000 herds containing approximately 568,000 cattle. Of this 
oe number, about 44,500 cattle were found to be positive reactors 
om to the test. Among this large number of herds there were, of 
course, many that had received a previous test. 
nat In classifying the results of the agglutination blood-test, it is, 
ho of course, well known that in some cases a positive or negative 
~ reaction cannot be obtained and they are called “suspicious” and 
his held for a retest. As a result of applying a retest to 32,965 sus- 
pects, 6,684 were positive, 18,891 negative, and 7,390 remained 
ng suspects. Reports of retesting 1,219 cattle that were suspicious 
rk twice show that out of that number of cases 294 were positive, 
ut 412 negative, and 513 remained suspects. Results of retesting 
nt, 182 cases that were classified as suspects on two successive tests 
. were 55 positive, 47 negative, and 80 still in the suspicious class. 
as Some records have been kept to indicate the results of retesting 
= herds that contained no reactors on the last previous test, and a 
ry. report on about 336,000 cattle contained in 21,000 herds showed 
6 that approximately 18 per cent of these herds contained either 
ny reactors or suspects. The number of reactors found, however, 
In was comparatively small and amounted to only 0.9 per cent. The 
i- number of suspicious was about 1.2 per cent. We will be privi- 
. leged today to hear the report of the results of Bang’s disease 
of: work in Minnesota, where the results of a large amount of work 
te of retesting herds has been compiled; therefore, this subject will 
»: not be further discussed at this time. 
in ith GROUP TESTING UNDER THE AREA PLAN 
ts 


The testing of all cattle within a given area such as a county, 
in connection with Bang’s disease work, has been given consid- 
eration for some time, and the plan has been put into effect in 
several localities. Thus far, results are proving quite satisfactory. 
The degree of infection among all the cattle tested in counties 
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under the group plan is considerably less than that found in the 
individual herd testing, which is accounted for by the. fact that 
in some cases the herds contain but few cattle and in other 
localities the more heavily infected herds had already been tested 
and reactors removed. We shall no doubt hear some discussion 
on this subject here today from officials directly connected with 
these projects. 
PERSONNEL 
The United States Bureau of Animal Industry has continued 
to employ temporarily quite a large number of veterinarians to 
assist in this work. Some are employed full time and others on 
a per diem basis. The Bureau also employs, in many instances, 
persons to supervise and assist in the laboratory testing of blood 
samples. In many of the states some local laymen are employed 
to assist the veterinarians with the work in connection with 
obtaining blood samples and cther features of the field activity. 


AGGLUTINATION BLOOD-TESTS 


a. Most of the testing of the blood samples takes place in the 
official laboratory of the state, but in some states there are 
especially trained veterinarians who are permitted to use the 
plate method of blood-testing and are not required to send all the 
samples to the laboratory. However, duplicate samples are for- 


warded to the laboratory from time to time for comparison. The 
official testing in the laboratory is conducted by either the tube 
or the plate method, using serum. 

During the past year, some experimental work has been carried 
on in the field with a stained antigen, and this material is used 
in testing samples of whole blood instead of samples of serum. 
In this project the samples of serum from the cattle that were 
being tested experimentally in the field were forwarded to the 
laboratory for comparison. From a preliminary survey of the 
results on tests of about 9,000 cattle, it appears that the results 
are quite encouraging. Further experimental work with the 
stained antigen may be carried on in the field during the coming 
year. 

FURTHER STUDIES OF VACCINATION 

The Bureau is continuing its experiments on vaccination 
against Bang’s disease and is conducting a number of projects 
in the field in order to determine what may be the result of the 
use of such vaccine on calves from the ages of about five to nine 
months under field conditions. The vaccine is prepared from 4 
special strain of Brucella abortus furnished by the Animal 
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Disease Station of the Bureau of Animal Industry at Beltsville, 


Maryland. 
CONCLUSION 


The federal funds provided for this work are to be available 
under the present law until June 30, 1936, and while it is impos- 
sible to predict the volume of work that will be conducted during 
the next six months, it is believed that there will be sufficient 
federal funds available to render service to all the cattle-owners 
who wish to take part in the project. However, no promise can 
be made for this. Some of the states have provided funds for the 
Bang’s disease project, and the codperative spirit between the 
states and federal government in this work has been very satis- 
factory during the past year. The work to be carried on after 
June 30, 1936, by the federal government will, of course, depend 
upon action of the next Congress. 

The opportunity to appear on this program today before an 
audience displaying so much interest has been a very great pleas- = 
ure, and I desire to thank you for your kind attention. Ps pa 

PRESIDENT RecorpDs: The next paper in this symposium is “Bang’s 
Disease Control in Oregon,” by Dr. S. B. Foster, federal inspector in 
charge of the work in that state. eek a, 

Dr. Foster read his address. . . . (Applause.) oh 


By S. B. Foster, Salem, Ore. nie 
Inspector-in-Charge, U. S. Bureau of Animal Industry 


In reviewing or even commenting on the present status of the 
Bang’s disease campaign in Oregon, it seems quite proper first to 
emphasize the major reasons for its spontaneous success. We 
can, without doubt, give full credit to the previous tuberculosis 
eradication work, which has developed a receptivity and confi- 
dence in the minds of the people to any movement along live 
stock sanitary lines. 

The tuberculosis eradication campaign has not only had the 
desired psychological effect on the people but it has developed a 
permanent well-trained and organized local resident field force 
which can direct its activities to any important veterinary prob- 
lem on short notice and become immediately operative. 

At the beginning of the Bang’s disease campaign, we found 
ourselves able to begin operations with our already established 
force, subject to only minor delays in the matter of supply dis- 
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Whatever is said of influences aiding our federal program, we 
must recognize with special distinction the most helpful and con- 
scientious codperation of our State Veterinarian and the Exten- 
sion Service. 

Our Bang’s disease work was started with an appreciation that 
there were two basic factors involved and that these two factors 
must be made to enmesh in a perfect synchronization of effort. 
One of these factors is our field organization. This consists of 
practically the same personnel as used in the tuberculosis eradi- 
cation work and consists of recruits among resident veterinarians 
who are judged to be professionally and temperamentally suited 
to public sanitary work. Experience shows that temperament is 
just about as important as professional qualifications. The resi- 
dent veterinarians form the nuclei of the county operating units 
which, in many cases, are augmented by especially appointed out- 
side veterinarians. 

All routes and farm locations are beforehand available and well 
known to the testers. Helpers are not furnished from any central 
station but are selected from among local residents, who can 
further aid in itinerary arrangements through their familiarity 
with the local territory. 


REACHING THE CATTLE-OWNERS 


After a field organization is equipped to begin operations, we 
have to deal with the second major factor, namely, the cattle- 
owners, for if they are not ready and receptive to the idea, no 
organization can make satisfactory progress in the elimination 
of any disease, and in respect to this fact it has been our fixed 
policy to have the cattle-owner just as well informed and prepared 
to receive the test as the veterinary force is prepared to apply it. 

Prior to any actual testing work, the county involved is segre- 
gated into convenient groups of school districts, in which prelim- 
inary meetings are held, designed to inform the people interested 
as to the nature of Bang’s disease, especially along the lines of 
its destructive effect on the dairy industry and the incident 
actual loss to the individual owner of affected cows. 

Speakers are secured from the State College, veterinary fra- 
ternities, bankers, business organizations, direct representatives 
of the dairy industry and women’s organizations. 

An especially designed feature of every talk is to dispel the 
many foolish and erroneous conceptions about Bang’s disease 
harbored by a surprisingly large number of cattle-owners. We 
have found that such personal contacts have secured an accept- 
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ance of the federal program to an extent which we believe would 
otherwise have been impossible. 

With field organization complete and a clientele more eager for 
the test than we are physically able to apply it, we have at this 
time completed more than 330,000 tests, which represents exactly 
50 per cent of our total testing-age cattle population and 87 per 
cent of our dairy type cattle. Last October included 34,540 and 
November 32,517 tests under the federal program in Oregon. 

The Oregon campaign has been conducted with the full appre- 
ciation of the necessity of caution and care in herd management 
following tests. In the larger dairies in and near Portland, there 
is in operation an isolation scheme which is made mandatory 
through coéperation of the City Health Department, under which 
authority is required the construction of isolation quarters of a 
character to meet the Grade A regulations for all newly-added 
cows, where they are retained for 60 days and are subjected to 
a retest before admittance to the main herd. The noticeable suc- 
cess in reducing reinfection is making this feature increasingly 


popular. 


BEEF BREEDERS MORE ENTHUSIASTIC 


Much more enthusiasm is shown by beef breeders in the Bang’s 
disease work than was shown by them in the initial stages of the 
tuberculosis eradication project. There are at this time over 
25,000 range animals listed for tests, with nearly this number 
already tested. Range testing progresses more rapidly than the 
dairy herd testing, as some of the beef herds comprise over 1,000 
head, and up to 2,200 head per herd. With every facility in the 
way of chutes and other restraining equipment, our daily test is 
about 430 animals per man with this class of cattle. 

Horseback travel to almost inaccessible places is hazardous and 
expensive but no applicants are ignored, wherever their situation. 
In Wallowa County we test cattle in the deepest canyon in the 
world, up to peaks of 5,000 feet, with a general monthly average 
of 2,500 head per man. 

The percentage of reactors in Oregon is 6.76 per cent, with 
about 2.92 per cent suspects. From comparative figures this may 
be considered low and should be supplemented with the informa- 
tion that this percentage represents a considerable volume of 
retests and the further fact that the Bang’s disease control work 
was in progress, at least to a limited extent, prior to the federal 
program. 

At the end of this year, it is reasonably certain that all the 
western Oregon owners will have tested 90 per cent of their 
cattle. On October 1, there were tested over 27,000 herds, of 
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which 21,800 were clean, leaving to date 5,637 herds containing 
one or more reactors or suspects. 

The relatively high voluntary sign-up has doubtless been influ- 
enced to a degree by the Compulsory Bang’s Disease Test law 
which was passed at the January, 1935, session of the legislature. 
This law does not become operative until January 1, 1937. It 
has a contingent provision whereby it would have become opera- 
: tive January 1, 1936, had not the federal codperative program 

c been carried into 1936. 
teae STATE AND FEDERAL PLANS SYNCHRONIZED 


Thus, it is seen that the compulsory Bang’s disease test law, 
because it did not make provision for indemnity, served to 
impress upon dairy-owners the wisdom of having their herds 
tested and reactors disposed of under the now-existing federal 
indemnity provisions. This state compulsory test legislation was 
somewhat ingeniously framed in that it would synchronize, so 
to speak, with the federal plan. Oregon has several counties that 
are predominantly range cattle counties in their make-up, hence, 
there were necessarily provisions whereby these counties were 
exempted, but whereby they could come under the compulsory 
. provisions of the test law by filing with the county court a peti- 
tion signed by the owners of 60 per cent or more of the cattle 
of the said county as shown by the assessor’s records. Conversely, 
provisions also were made, if it is desired to discontinue the 
Bang’s disease control work in any county coming under the pro- 
visions of the act, that by filing a petition with the county court, 
signed in a similar manner, the compulsory test work will be dis- 
continued. 

This law makes further provision whereby if federal indemnity 
is available in the approximate amounts of $20.00 plus the salvage 
for grade cattle and $50.00 plus the salvage for purebred cattle, 
the compulsory slaughter of Bang’s disease reacting cattle must 
be carried out, provided that in the event of the discontinuance 
of federal indemnity payments the option shall then be allowed 
the owner of keeping the Bang’s disease reactor animals as long 
as he will follow the rules and regulations as prescribed by the 
Oregon State Department of Agriculture for building up a 
Bang’s disease-free herd. Provision is made whereby it is unlaw- 
ful to hold or pasture a quarantined Bang’s disease reactor within 
six feet of any neighboring cattle-owner’s property line enclosing 
any Bang’s disease tested and free or susceptible cattle. 

At the present time the retest and follow-up work is being 
carried out; retests of reactor and suspect herds shew upwards 
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of 60 per cent being clean. Such retests as have been made have | 


in 
' comprised the smaller herds averaging from two to 20 cattle. 
flu- We are conscious of the fact that the larger herds will not show — 
law the high percentage of apparent control. It is obvious that suc- | 
ire, cess may be had in the larger herds only by removing both the © 
It reactors and the suspects. The suspects are to be held for later — 
Ta- testing and held under observation, although it is my personal 
am belief that our program would be aided through the initial elimi- 
nation of 1:50 suspects. 
In the larger commercial raw milk herds that must depend 
upon outside breeders for their replacement animals, the problem 
AW, is most difficult and will be until a larger reservoir of cattle 
to become available from Bang’s disease accredited herds. The 
rds owner’s belief in and willingness to rigorously abide by the rules 
ral will largely be the determining factor in the success of the under- 
yas taking and we believe that a large majority of Oregon cattle- 
so owners are in such frame of mind. 
SUMMARY 
a As a summarization of the pivotal features which I believe 
ry have been responsible for a wide acceptance and a probable per- 
ti- manency of Bang’s disease program in Oregon are: 
tle 1. The previous experience that both veterinarians and cattle- 
ly, owners acquired in the tuberculosis eradication campaign. 
he 2. The dissemination of uniform propaganda. All speakers 
‘0- were familiar with the outline, the topics of which being deemed 
rt, pertinent by a conference of codéperative agencies. 
is- 3. The selection of veterinarians and helpers from residents 
of the respective counties. The quality of their work in this 
ty program will largely determine their future livelihood. 
re 4. The organization of a field force with uniform ideas and 
le, technic. 
st 5. The organization of the cattle-owners prior to contact with 
ce the operating force. 
ad 6. The anticipation of a compulsory state testing law without 
indemnity provisions. 
1e State accredited herd certificates are now about to be issued 
a to 20,000 herds, and we anticipate with certainty that the Bang’s 
y- disease testing program will be as fixed and permanent in Oregon 
in as the cattle industry itself. J ad ciel 
PRESIDENT RecorpDS: The next paper is “The Results of Retests in the 
g Federal Bang’s Disease Project in Minnesota,” by Dr. C. P. Fitch. 
Is . . Dr. Fitch read his paper. . . 
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BANG’S DISEASE PROJECT* 


By C. P. Fitcu, Saint Paul, Minnesota 
| stn University of Minnesota 


disease was started in Minnesota approximately August 1, 1934 
‘The project has developed, as the work has continued, until it is 
no longer a cattle reduction project but is one tending towards 
ae ee the proper control of this insidious disease of cattle. It is now 
; ag known as the federal Bang’s disease project. 

iS The work is carried on coéperatively in Minnesota under the 
direction of Dr. W. J. Fretz, federal Inspector-in-Charge; Dr, 
©, E. Cotton, secretary and executive officer of the State Live 
ae Stock Sanitary Board, and myself, in charge of the laboratories 

oe _ located at the University of Minnesota in Saint Paul. 
e . ia Testing for Bang’s disease has been carried on in Minnesota 
for 20 years. It was not, however, until 1928 that a satisfactory 
2 fete plan was adopted to carry out this activity. Prior to that time 
anyone desiring blood samples tested for Bang’s disease would 
- gubmit them to the laboratory at University Farm where they 
3 a would be tested and the results reported. This led to some rather 
_ awkward situations. If an owner wished to determine whether 
: ge Bang’s disease was present in his herd, it was very easy for him 
ra ‘ to submit samples of blood from the respective animals to the 
- Jaboratory and when the results were returned, he would be at 
perfect liberty to dispose of any reacting animals in any way he 
desired. Oftentimes the infected individuals found their way 
_ into herds otherwise free of the disease and started an active in- 
fection. We decided that instead of aiding in the control of 


‘ is The AAA program of cattle reduction on the basis of Bang’s 


ease. We terminated this plan. Rules and regulations were 
_ adopted by the State Live Stock Sanitary Board which provided 
that owners could have their animals tested only when they had 
signed a contract with the above Board for the proper care or 
_ disposal of infected animals. Plans A, B and C were adopted. 
_ These were graded in accordance with conditions on the respec 
tive farms. Plan A provided for an accredited herd, plan B for 
an approved herd and plan C for a coéperating herd. The owner 
agrees before the animals are tested not to dispose of reacting 
animals except under permit from the Board. All reactors are 
properly tagged. 


*Paper No. 1403 of the Journal Series of the Minnesota Agricultural Ex 
periment Station. 
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These plans have been popular in Minnesota and many thou- 
sand animals have been tested. The ground work had been laid 
for building the much more extensive testing program under the 

‘AAA and the federal Bureau of Animal Industry. 

The set-up for the federal Bang’s disease project which we 
have in Minnesota differs somewhat from that of other states. 
As initiated, all the tests were carried on by the test-tube method 
in the laboratory in the Veterinary Division at University Farm. 
The progress of the work indicated that it would be impossible 
to carry out in the laboratory the number of tests deemed neces- 
sary to get a satisfactory number of animals tested in this state. 
During the past years, practitioners of veterinary medicine in 
Minnesota have had the opportunity of coming to the laboratory 
and receiving instruction in the plate method for conducting the 
agglutination test for Bang’s disease. Over a hundred men have 
taken advantage of this opportunity and have carried on the 
plate test in the field for animals intended for interstate ship- 
ment to those states accepting the results of this test. 

The individuals who have qualified in the laboratory receive 
additional instruction in the field from the supervising veterinary 
inspectors of the federal force. These inspectors in turn have 
received intensive instruction over a period of two weeks at the 
laboratory. The supervisors go around with the veterinarian, 
bleed the cattle and bring the blood back to the office or wherever 
the veterinarian desires to carry on the actual work in conduct- 
ing the test. The tests are then run in duplicate, one group by 
the veterinarian and one by the supervisor, and the results care- 
fully checked and compared. In this way it is possible to ascer- 
tain the need of further instruction on the part of the veteri- 
narian and give the most efficient advice to carry out the details 
of the test properly. 

After the supervisor is satisfied that the veterinarian has ade- 
quate knowledge and experience, he instructs him to send in to 
the laboratory for check-testing the results and the blood sera 
from at least the first four herds examined. These samples in 
turn are carefully tested in the laboratory and compared with 
the results obtained by the practitioner and returned to him 
with the necessary advice or explanation. Veterinarians are 
further advised to send in samples for check-testing at the lab- 
oratory at frequent intervals. This is carried out. 

The publicity work and the education carried out under the 
state plans had their effects. When the federal program was pre- 

i pane to the cattle-breeders of the state through veterinarians, 
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county agricultural agents and the farm press, the response was 
immediate. Signed contracts swamped us. It was impossible 
to carry out our part of the program in time to meet the de- 
mands of the cattle-owners. However, we did the best we could. 

The practicing veterinarian has been used, in so far as pos- 
sible, in carrying on this activity in his immediate locality. Dr. 
Fretz has placed on his force a number of what may be called 
mobile veterinarians who have carried out the necessary field 
work in those portions of the state not having a sufficient veteri- 
nary personnel to take care of the contracts signed by the cattle- 
breeders in the immediate locality. 

The months of August and September, 1934, had the addi- 
tional activity of drouth relief. This work required the services 
of a large number of veterinarians under the supervision of Dr. 
Fretz. The Bang’s disease project really did not start in earnest 
until October, 1934, and it was not until November and De- 
cember, 1934, that the work progressed beyond its initial status. 
Our set-up was such, however, that it immediately expanded 
and we have tested up to five thousand animals a day in the lab- 
oratory. A lesser number have been tested by the plate method 
by the veterinarians in the field. 

All antigen used in the laboratory and by veterinarians in the 
field for conducting the plate test is prepared in the Veterinary 
Division. The production of plate antigen entails a large amount 
of work and very careful laboratory procedures. It is an ex- 
pensive and difficult matter to produce satisfactory plate antigen 
for conducting the Bang’s disease agglutination test. We have 
been very fortunate in manufacturing an antigen which has 
proved satisfactory up to the present time. 

Veterinarians conducting the plate test are located largely in 
the southern, western and southwestern portions of the state. 
The charts will show that the percentage of infection is much 
higher by the plate method than by the tube method. This per- 
centage has no relation whatever to the method used, but does 
have relation to location of the infection in the state. The tube 
test has been utilized largely in testing the animals in the north- 
ern part of the state. In this location the number of infected 
animals is much less than in the southern counties. 

We are attempting to carry out the work as thoroughly as 
possible. All charts are checked with previous tests. When the 
charts come in, they are assigned an accession number. This 
number is used for filing purposes only. The tubes of blood are 
taken out of the can and the label carefully checked with the 
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numbers appearing on the chart. The numbers on the chart are 
ranged from one to a thousand and each is assigned to a tag 
number or other identification of a particular animal. The tubes, 
in addition to carrying the serial number, are initialed by the 
veterinarian drawing the blood samples. Careful checking in- 
dicates that this method of labelling tubes is both expeditious 
and accurate. 

The blood clot is broken up, the sample centrifuged and the 
proper amount of serum added to the test-tubes. The antigen 
is placed in the tube with an automatic pipetting machine and 
the test placed in the incubator at 37° C. for 48 hours. In the 
meantime, as stated above, the chart is checked, and the results 
of any retest conducted on the animals in the herd are noted. 
We occasionally find difficulty in checking herds when handling 
this large number. Duplications of names and numbers are not 
infrequent but more particularly is noted the misspelling of 
proper names. We are, however, constantly rechecking our lists 
and weeding out duplications. All herds are listed on a 3 x 5 
index card on which is placed the name of the owner, his address, 
county, township, date and the results of the test, namely 12 
negative, 3 positive, 1 suspicious, and whether the test was plate 
or tube. 

The charts with the results of the previous tests on it are 
available to the individual reading the tests and making the 
diagnosis. All tests are read without reference to previous reac- 
tions. The diagnosis, however, is made only after a careful 
study of previous tests both as regards individual animals and 
herds. We believe that this latter procedure is very necessary 
in order that accurate and reliable diagnoses can be made. This 
is especially true when dealing with suspects. 


TABLE I—Results of testing for Bang’s disease in Minnesota under the 
federal Bang’s disease project, November 1, 1935. 


Test-Tuse Metuop| Metruop 


NuMBER |Per Cent) NuMBER |Per Cent 

Animals tested once............ 327,131 
Animals tested two or more times.| 68,286 
Animals positive (first test)... 33,602 
Animals negative (first test)... .. 288,442 
Animals suspicious (first test)... . 5,087 
Herds tested once.............. 20,964 
Herds tested two or more times. . 4,426 
Herds with no infected animals on 
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C. P. FITCH 
ase Table I shows the amount of woyk completed to November 1, 
«1985, by the test-tube and plate methods. Ten per cent of the 


positive animals have been found by the tube method and 16 per 
cent by the plate method; 73.1 per cent of herds were negative 
by the tube method out of 20,964 herds tested and only 41.2 per 
cent negative herds by the plate method from 5,990 herds tested. 
A total of 459,599 animals (table II) have been tested up to the 
present time in 26,954 herds. The average percentage of infec- 
tion by both methods of test is 12. We have retested 101,726 
animals in 6,148 herds. The infection on the retest has been 
reduced to 6 per cent, and 56.2 per cent of the herds have been 
negative on the second test. Most of these had positive animals 
on the first test. 

The results of the retest have been divided on the basis of 
additions to the herd. It is difficult to make accurate determina- 
tions, even by careful checking, to learn definitely whether addi- 
tions have been made to a herd. In case of doubt we always 
refer back to the veterinarian or to the herd-owner. Additions 
are computed on the basis not only from without the herd but 
from within the herd. Calves under six months of age are not 
tested in accordance with the federal plan. Calves are often 
added to the herd which have not been tested. We have adopted 
an arbitrary plan by which we call an animal an addition to the 
herd in case it is one year or more of age and was not previously 
tested. Aged bulls are not included as additions. In almost all 
instances, male animals are tested before entering the herd. 

Table III shows the results of retests of infected herds only 
to which there were additions having positive animals. It is 


TABLE II—Summary of work conducted to November 1, 1935. 


NuMBER | Per Cent 


Total animals tested, both methods (first test)... ... 459,599 
Total herds tested, both methods (first test)........ 26,954 
Total number of positive animals, both methods (first 


Herds with no infected animals, both methods (first 

17,791 66.0 
Total number of animals tested two or more times, 

Total number of herds tested two or more times, both 


Total number of animals positive on second test, both 
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Taste IlI—Retests of infected herds to which there were additions 
having positive animals. 


ANIMALS 


PosITIvE NEGATIVE |Suspicious 


METHOD HERDS 


“| No. | © | No. No. 


Test- | 607 (1st test) 115,108 | 4,427 | 29.3 | 10,050 631 
tube | 607 (2nd test)| 12,147 | 1,953 | 16.1 | 9,651 ; 543 
Plate | 227 (Ist test) | 8,164 | 2,749 | 33.7 | 4,989 | 61.1 | 426 
277 (2nd test)} 6,584 941 | 14.3 | 5,295 ' 348 


Of the herds in the first group (test-tube method), 195 (32%) had reactors 
only among the additions, 

Of the herds in the second group (plate method), 75 (27%) had reactors 
only among the additions. This group comprises 12 per cent of the total 
herds retested. 


noted that, in 607 herds tested by the tube method the infection 
was reduced on the second test from 29 per cent to 16 per cent. 
In 277 herds tested by the plate method, the infection was re- 
duced from 33 per cent to 14 per cent. This entire group com- 
prises 12 per cent of the total herds retested. You will note also 
that the percentage of reduction of disease is essentially the 
same by both methods of testing, but it is not a satisfactory 
reduction. 

Table IV gives the results of the retests of infected herds to 
which there were additions all of which were negative. It will 
be noted that by the test-tube method in 1,676 herds the infection 
was reduced from 22 per cent to 3 per cent and by the plate 
method in 659 herds, the infection was reduced from 22 per cent 


TABLE I1V—Retests of infected herds to which there were additions all 
of which were negative. 


ANIMALS 


PosiTIVE Necative |Suspicious 


METHOD HeERpDs 


No. No. No. 


Test- | 1,676 (1st test) | 34,554 | 7,578 | 22.0 | 25,879 1,097] : 
tube | 1,676 (2nd test)| 27,366 | 981 5 | 26,126 259 


Plate 659 (1st test) | 16,197 | 3,629 .4 | 11,833 735 
659 (2nd test)| 12,955 390 .1 | 12,285 | 94.7 | 280 


The herds in this group comprise 33.5 per cent of the total herds retested. =f 
There were no reactors on the second test of 1,557 (66%) of these herds. aA 
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to 3 per cent. These are satisfactory results. It is also seen that 
this group comprises 33.5 per cent of the total herds retested. 

Table V shows the results of the retests of infected herds with 
no additions. In 1,488 herds tested by the tube method 19 pe 
cent had infection on the first test. On the second test this was 
reduced to 6 per cent. In 453 herds 17 per cent had infection 
on the first test, which was reduced, as shown by the plate 
method, to 4 per cent on the second test. Again it is noted that 
the results obtained by both methods are equally satisfactory. 
This group comprises 31.6 per cent of the total herds retested, 
Furthermore, over 65 per cent of these herds had no reactors op 
the second test. 

This chart shows that the average time elapsing between the 
first and second tests of 1,000 herds is 177.6 days, or nearly six 

months. This is altogether too long a time between tests. 
Table VI shows the results of the retests of negative herds. 
In 623 negative herds that have been retested, 13.5 per cent have 
shown infection. This should, however, be compared to the nun- 
ber of animals showing infection. This is only 1.9 per cent. This 
group comprises 10 per cent of the total herds retested. These 
figures on retests of negative herds are similar to those pre 


= _ gented by Dr. Wight. I believe the explanation is pretty largely 


through pasture infection. Infection is starting in these nega- 


tive herds due largely to poor associates. This group above all 


others needs frequent retests in order that the spread of the 


feet _ disease may be quickly checked. 


We have accounted for approximately 90 per cent of the herds 
retested in Minnesota. The other 10 per cent will not be shown. 


_ The reason is that they were tested alternately by one or the 


TaBLE V—Retests of infected herds with no additions. 


| ANIMALS 


|. PosITIVE NEGATIVE | SusPICcIovs 
TOTAL 


|_No. % | No | No.| % 


HeERpDs 


Test- | 1,488 (1st test) | 25,370 | 


7} 19.0 | 19,779 | 78.0 | 814 | 3.0 
tube | 1,488 (2nd test)| 18,845 14 


7 
33 | 6.0 | 17,449 | 92.6 | 263 


Pinte 453 (1st test) | 9,797 13 17.6 | 


7,638 | 78.0 | 431 


4.4 
453 (2nd test)| 7,676 7,152 | 93.0 | 219 | 3.0 


The herds in this group comprise 31.6 per cent of the total herds retested. 
There were no reactors on the second test of 1,259 (65%) of these herds 
Average time between first and second tests of 1,000 herds is 177. 6 days, or 
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other test. In other words, first by the tube method and then 


ding a herd of infection. It is not wise to “mix them.” Rarely 


you will find animals which do not give the same reaction to both — 


tests. Apparently the reaction depends upon varied concentra- 
tions of the same or different substances in the serum. These 


variations do not occur frequently, but when they do happen, — 


they sometimes are very disconcerting. 
Table VII shows the results of testing infected herds three 
times. 


In 516 herds tested by the tube method the percentage Soe. 


of infection was reduced from 100 to 36 and by the plate method | he 


to 51. 
age of 25 to 6 in the three tests. 

Table VIII shows the results of testing infected herds four 
times. There is, however, but a small group of herds in this lot. 
Most of these herds are those in which trouble was rampant 
and retests were desired. It will be noted that herd infection 
has dropped to 25 in the aggregate and the number of infected 
animals from 24 per cent to 4 per cent. This table, as well as 
the one to follow, represents too small a number of herds from 
which general conclusions can be drawn. They are merely in- 
teresting to indicate the progress of the work up to the present 
time. 


Table IX shows results of testing five herds five times. Here, 
too, is a group of herds in which infection was dominant. The 
chart shows there has been considerable variation in the num- 
ber of positive animals and the number of positive herds in the 
various tests. Deductions should not be drawn, as stated above, 
on the results reported in tables VIII and IX. 


DISCUSSION 


We believe that the progress of the work indicates: (1) That 
Bang’s disease can be eliminated from herds by the application 
of the agglutination test. (2) Results obtained by the plate 
method and the tube method of testing, when satisfactory an- 
tigens are used and the work carried out by competent indi- 
viduals, are equally satisfactory. (3) Additions to tested herds 
are a serious problem. A single agglutination test of an indi- 
Vidual animal is not always a satisfactory basis to insure against 


The percentage of positive animals dropped from an aver- | 


<0: 
by the plate method, or vice versa. We attempt to avoid this in deh ie Ee 
so far as possible. Either test will do a satisfactory job of rid- PY ne ene 
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. infection. Some additions are not tested at all. Greater care 
‘ must be devoted to the problem presented by animals added to 
a herd. (4) Retests of infected herds ohoust be conducted at 


“than 30 days nor later than 60 days apart. These retests should 
continue until at least two negative tests have been obtained, 
(5) Non-infected herds should be carefully guarded to prevent 
the entrance of infection. Retests of these herds should occur 


at as frequent intervals as possible, especially when the prox- 
imity of infection is evident. ai 


These four papers are now open for discussion 


Dr. Leo F. RetTGer: I think the question of number of suspects is 

a very important one. That is why I wanted to have shown the column 
showing the percentage of suspicious reacting animals. I recall on the 
earlier charts there were percentages of suspicious reactions which 
were around twice as much for the plate method as for the tube 
_ method. I do not want to offer that as a criticism. I thought Dr. Fitch 
might want to comment on that. Here is where the pivot of the whole 
- solution is going to be. How wide shall the borderline be between 
the two methods? I am not standing for either method, but I do 
believe we have to go further than comparing the positives and nega- 


: tives against each other. We must compare the suspicious animals by 


different methods, with each other. While I think Dr. Fitch has made 
a case of what he has attempted to present here, I do not think we can 
accept these results as final over as short a period as he has had in 
the work which he is reporting. 


Dr. Fircu: I sincerely hope they are not final. I should have said 
something about the difference that Dr. Rettger points out in the two 
tests as between suspects. A veterinarian in the field does not have 
the opportunity of comparing the previous titres of these animals. He 
does not keep the records, or if he does have them, he does not have 
them in front of him when he is making the second, third or fourth 
test of those herds. Criticism that may originate here to the contrary 
notwithstanding, we have not hesitated with animals incomplete at 
1:50, or occasionally a positive at 1:50, with no other indications of 
infection, to call that animal negative to the tube test. We have done 
it repeatedly, and we are continuing to do it. 


Dr. RetTceR: I want to ask Dr. Fitch if it is fair to the test and to 
the system to know at the time of testing what the previous results 
have been. 


Dr. Fircu: The tests are read, Dr. Rettger, before the results are 
compared. It has no influence on the reading at all, but certainly 
should have an influence on the diagnosis. 


Dr. W. H. HeNpricks: In our state we are conducting tests similar 
to the plan outlined today. One of our problems is in regard to per- 
centage of suspects. Of course in the dairy section that does not cause 
as much difficulty as in the sections where we are testing a number 
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of range cattle. Three to four per cent suspects means something to 
us where we have a large herd. I wonder if there is any practical 
way in the interpretation of our tests, by which suspects might be 
reduced to a narrower margin. Three per cent, of course, is a high 
proportion of suspects, and it is giving us much trouble in our work. 
It creates doubt in the minds of the cattle-owners, and makes a lot 
of work. I wonder if our present method of determining those sus- 
pects could be improved. 


Dr. FircH: Would you repeat your question? 


Dr. HENDRICKS: Is it practical or feasible in any way to the inter- 
pretation of the test to cut down the percentage of suspects? I am 
speaking from a practical standpoint of eradicating the disease by the 
area method. 


Dr. FircuH: On the first test? 
Dr. HENDRICKS: Yes. 


Dr. Fircu: I do not think you can reduce it below 2 or 3 per cent 
on the first test. After that, I think it is quite possible to lower it 
materially. 


Dr. WALTER WISNICKY: I am much interested in the report which Dr. 
Fitch made. We have had communications throughout the past year on 
the work in Minnesota and Wisconsin, and we followed the results with 
considerable interest because our method of procedure in Wisconsin is 
not identical with that in Minnesota, but in comparing results, we find 
that they are, to all practical purposes, parallel. Our percentage of in- 
fection and the percentage of reduction between the various tests are 
very much alike, and that is interesting when we take all factors into 
consideration. 


On this point of suspects, we are not troubled a great deal. We try 
to keep the herd-owner properly informed as to the exact situation 
in connection with these suspects. Just as a safety precaution, these 
animals are treated as suspects. 


Where we do differ with the report of Dr. Fitch is that our percent- 
age of suspects is a little higher than in Minnesota. It runs to about 
5 per cent, but we caution our men and instruct them not to be afraid 
to designate animals as suspects on the basis of the reactions they give, 
because the farmers know that these suspects do not necessarily mean 
infection. It is easier for us to deal with the suspect problem by 
leaning in the direction of taking anything that gives any reaction 
and calling it a suspect. 


Where our difficulty does come in is when animals are negative on 
the first test and later give reactions which are positive. Then the 
herd-owner raises the question as to the entire procedure. If we have 
them built up as suspects on the initial test, the herd-owner takes the 
situation with more complacency than if the entire herd were negative. 


We find on the first retest of suspects, about two-thirds of them go 
negative, and one-third remain as suspects or go into the positive 
class. That is information we compiled practically in the same ratio 
as information which we compiled here about two years ago on experi- 
ences we had on testing at that time. I do not think the suspect prob- 
lem.is one we should worry a great deal about, or be alarmed if the 
percentage of suspects is relatively high. 


I think that particularly in the early stages of this program, it is 
more essential to play on the safe side, rather than take chances and 
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draw in and take the position that we will have a small percentage of 
suspects rather than a large percentage. I think the margin of 
suspects now is not a serious problem; at least, it isn’t with us. We 
would just as soon leave it there, and play on the safe side rather than 
take chances and have situations arise which would be more difficult 
to deal with later or leave infections in the herds. 


Dr. H. L. GILMAN: If the results of Dr. Ranney are general for the 
country as a whole, with respect to the fact that our reactors on retests 
are just as liable to come from the negative animals as from the sus- 
picious animals, I wonder whether anything is to be gained by having 
this wide band, we will say, of suspects. 


These animals that are classified as suspects are left in our negative 
———siherds. Everyone does that, and they are retested. They are treated 
ws ae as negative animals unless they react. I am inclined to agree with 
‘Dr. Ranney. As you know, we use that system in New York State, 
; and a lot of these 1:25 and 1:50 animals are better left as negative 
animals if they stay that way, and do not later react. I do not see 
why we should leave this comparatively large percentage of suspicious 
animals in the minds of others. I do not think there is anything to 
’ be gained, if the results of Dr. Ranney are comparable throughout the 
-—- gountry, if the reactors are to come from the negative animals, as well 
as from the so-called suspects. 


Dr. M. F. BARNES: This subject of suspects has been a very impor- 
tant one in Pennsylvania for a long time. Previously we classified our 
suspects into highly suspicious and slightly suspicious. By slightly 
suspicious, we meant those animals that had a partial reaction in the 
1:25 or 1:50 dilution. If on retest they remained only partial, we con- 
sidered them negative until the next retest. If, on the other hand, they 
were highly suspicious, complete in 1:25 or 1:50 or higher dilutions, we 
would consider them as highly suspicious, and handle them as belong- 
ing to the class of suspicious animals. 


We have been successful by that method. Dr. Gilman stated that 
he would not regard those animals as dangerous if they remained sus- 
picious, and do not react. Neither would we, if they remain suspicious 
for six months, but on a single repeated test, at 30 days, you are not 
safe in considering them negative animals and leaving them in the 
herd. 


There is a difference in suspicious animals, whether you are dealing 
with a herd that has chronic reactors, or whether you are dealing with 
a re-infection in a herd which has once been free. In the November 
issue of the JouRNAL of the A. V. M. A., we reported on animals which 
were suspicious, which showed a partial reaction in the 1:25 and 1:50 
dilutions. In following repeated tests over a period of time up to six 
months, 75 per cent of those animals later became positive, and 75 
per cent of the ones which became positive aborted. I think it makes 
a difference whether you are dealing with a herd which represents 
reinfection, or a herd where there are chronic reactors which reacted 
because of previous vaccination. I think the most important part of 
our control work is the proper handling of the suspicious animal. 
(Applause. ) 


Dr. Fircu: May I second what Dr. Barnes said? I thoroughly 
agree. Here is a case, gentlemen, where you cannot have a rule of 
thumb to divide those animals into positive, negative and suspects. 
That is why we have in front of us every bit of evidence we can secure 
before we make a disposition of that group of animals. You cannot 
always say that an animal in this group is positive, negative or suspi- 
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This work will be watched with interest and the results should supply 
information that will be of service in determining its adaptability and 
practicability. 


. of cious, until you know something about the individual, the age of the 
of animal, the type of herd which she is in, her previous titre, and every 
We speck of information you can get, particularly as Dr. Barnes has told 
lan you, in regard to the type of infection that is in that herd. 
ult Dr. GILMAN: If I understand you correctly, Dr. Barnes, if the agglu- 
tination titre is the same all along, at one time you might classify an 
che animal as suspicious, and the next time negative, with the same titre. 
bts Dr. BARNES: You understood me to say, Dr. Gilman, that if an ani- 
= mal shows a partial agglutination in a 1:50 or a 1:25 dilution, by our 
ng previous method of classifying reactions, we classify this group as 
slightly suspicious. If, on a subsequent, test, it remains slightly sus- 
ve picious or becomes negative, we consider it negative until the next 
ed retest. If, on the other hand, we would classify that animal as highly 
th suspicious, representing complete agglutination in the 1:25 and 1:50 
te, dilutions, we considered it positive, and handled it accordingly. This 
ve is the method under the codperative plan, and we advise our people 
ee according to that plan. 
us Mr. J. H. Mercer: I should like to ask what restrictions Dr. Fitch 
to places on these suspicious cases, restrictions with the owner in respect 
ne to the cattle. Suppose half of the herd is suspicious. Do you hold 
a those cattle in quarantine or do you permit the owner to sell the cattle? 
Dr. Fircu: They are not all quarantined, but the positives are. 
r- 
ir PRESIDENT RecorDS: If there are no further questions, we wil! pro- 
ly ceed to the report of the Committee on Bang’s Disease, to be given by 
e Dr. Fitch, who is Chairman. 
a ; Dr. FircH: I will read the report of your Committee on Bang’s 
Disease. 
REPORT OF COMMITTEE ON BANG’S DISEASE hire a 
it 
:- Dr. C. P. Fircu, Chairman, Saint Paul, Minn. q 
8 Dr. W. E. Cotton, Beltsville, Md. Dr. T. E. Munce, Harrisburg, Pa. 
t Dr. H. C. Givens, Richmond, Va. Dr. A. E. Wight, Washington, D. C. 
Interest in Bang’s disease during the past year has been confined 
largely to the federal program for combating the malady. Details of 
4 the progress of the undertaking have already been given you by Dr. 
} Wight. The result of these activities, when assembled and analyzed, 
r should furnish much information which will be useful in controlling 
l the disease. Your Committee recommends that the coéperative federal 
) Bang’s disease program be continued. 
Area Bang’s disease eradication has been undertaken in a few states. 


We desire to call to your attention that your Committee on Bang’s 
Disease for 1933 presented rules as a guide for a Bang’s disease-free 
herd and the official designation for such a herd. A considerable num- 
ber of states have already adopted this or a similar plan. This Com- 
mittee recommends these plans for consideration by the other states. 


Several years ago this Association, on the recommendation of its 
Committee on Bang’s Disease, adopted a uniform technic for conduct- 
ing the tube agglutination test. This has been of great assistance in 
promoting uniformity. The plate or so-called rapid agglutination test 
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is gradually being used more widely. The need for a uniform technic 
and especially for a uniform antigen for use with this test is very 
apparent. The Conference of Official Research Workers in Animal Dis. 
eases is giving attention to this problem. A definite report should 
soon be available. Those interested in this problem can refer to this 
Conference for the progress that has been made in this field. 


Approximately 9,000 whole-blood, stained-antigen tests have been 
made in one experimental project in the field during the past year, 
The results of these indicate that the whole-blood method may prove 
to compare favorably with the serum-plate and serum-tube methods, 
However, it is believed that considerable more experimental testing 
_ should be done before the test is accepted for general use. If found to be 
- gatisfactory, the method should prove to be especially useful. 


" Your Committee recommends that retests of infected herds be carried 
out at frequent intervals. We believe that the first retest should occur 
not earlier than 30 nor later than 60 days following the initial test 
- in which infection was disclosed. Additional retests should be spaced 
im accordance with the progress of the infection in the herd. It is 

extremely unwise to allow long intervals to elapse between the tests 
: of a herd in which infection has been found. 


a Studies should be continued in efforts to develop a satisfactory 
allergic test for Bang’s disease. Up to the present time the results 
following the use of such tests have not been dependable. However, 
this does not preclude the possibility of ultimate success. 


The danger of reinforcing herds from replacements is a matter of 
grave concern. Many breeders are still of the opinion that a negative 
test means an animal free from the disease. This, of course, is not 
always true. All agencies carrying on Bang’s disease work should 
Warn breeders to give serious consideration to sources of replacements, 
for their herds, especially if the additions are to be pregnant heifers. 
un “ts This applies to all replacements whether offspring of their own herds 

ne or not. Special attention is directed to the fact that calves under six 
‘months of age are not tested in the federal project. Oftentimes these 
“hee a are of sufficient age that they are turned out in a separate pasture, away 
} ee from the main herd during the summer months. These animals are 
_ brought back in the fall of the year and placed with the main herd 
a without ever having been tested. The danger from this group of indi- 
viduals is important. 
ee Studies of vaccination for the prevention of Bang’s disease have 
pte 4 been continued. Calfhood vaccination in particular has given encour- 
oh aging results experimentally and is now being tried under official 
a a supervision under field conditions. The results of these trials will 
‘, et Bu supply more definite information as to the practicability of this method 
ca of dealing with Bang’s disease in which much interest is now being 


Pe i Dr. Fircn: According to the constitution, we refer this report to 
the Executive Committee. 


PRESIDENT RecorDs: There are several announcements. 


Miscellaneous announcements. 


PRESIDENT Recorps: If there is no further business, we will stand 
adjourned until 9 o’clock tomorrow morning. 


The meeting adjourned at 4:00 p. m. 
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THURSDAY MORNING, DECEMBER 5, 1935 


y 

7 The third session convened at 9:30 a. m., President Records pre- 
i 


siding. 

PRESIDENT Recorps: The meeting will come to order. The first order 
of business this morning is a symposium consisting of three papers, 
and the report of the Committee on Meat and Milk Hygiene. 

The first of these papers to be offered is “The Roéle of the Veteri- 
narian in the Public Health Program,” by Dr. Ward Giltner. 


Dr. Giltner read his paper. . . . (Applause.) 


_ THE ROLE OF THE VETERINARIAN IN THE 
le PUBLIC HEALTH PROGRAM 


By WARD GILTNER, East Lansing, Michigan 
Dean of Veterinary Science, Michigan State College 


The subject of this discussion was made the basis for a paper 
presented at the Ninth Veterinary Conference, College of Vet- 
erinary Medicine, Ohio State University, Columbus, March 20-22, 
1935.* The paper was presented by invitation upon a subject 
furnished by the faculty of the University. The author lays no 
claims to special qualifications in the field covered by the title of 
his paper. However, he does sense the importance of the sub- 
ject. Apparently others react similarly since the author has 
been invited to discuss the subject with both the Michigan and 
Indiana State Veterinary Medical associations, the American 
Public Health Association, as well as the U. S. Live Stock Sani- 
tary Association. 

Some statistics taken from Public Health Reports were pre- 
sented to show the place occupied by the veterinarian in relation 
to the physician, the dentist, the nurse, and the sanitary engi- 
neer in public health work. More recent data from the same a 


find that, among the city health officers (those holding administrative 
positions) in cities of 10,000 or more population, the following degrees 
are held (column A): 


In Public Health Reports, 50, No. 19, May 10, 1935, pp. 636-652, = es 


by these officers are as follows (column B): 

According to the membership list of the American Public Health 
Association for 1934, the members possessed the following degrees 
(column C): 


*Veterinary Medicine, xxx (1935), pp. 


— 
— 
3 
source indicate no different trends relative to increasing or de- eat. ee 
creasing importance of the veterinarian in the public health field. 2) ee 
x 
i= 


*Or other veterinary degree. 


Obviously these figures do not tell us how many veterinarians 
are engaged in public health work in the United States, nor do 
they tell the story as far as physicians, nurses, dentists, engi- 
neers, or any other group is concerned. Statistics for the number 
of men in the ranks are not available. The figures presented 
here may or may not represent the relative importance of the 
veterinarian in public health work. These data do not shed 
any light upon the relative importance of the professional groups 
functioning as semi-public health officers or as private agents in 
the great and varied attack on the enemies of human health all 
along the battle line. We are unable statistically to appraise the 
veterinarian as a factor in promoting human health. 

However, in the paper referred to, an attempt was made to 
answer four questions: 

1. What is the responsibility of the veterinarian in rural 
communities for public health? He should assume certain re- 
sponsibilities in the way of rendering aid to the lower animals 
in the field of curative medicine, surgery and preventive medi- 
cine; and he must legally assume certain responsibilities for re- 
porting to the public health officials and assisting them in the 
suppression of dangerous communicable live stock diseases, some 
of which are communicable to man. 

2. Does the training of the veterinarian fit him peculiarly for 
protecting the health of the public in rural communities? The 
outstanding public health service the veterinarian can render 
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his community is the one for which he is primarily trained— 
the veterinary service. 

8. Can the veterinary practitioner afford to function con- 
spicuously in the protection of the health of rural people? The 
veterinarian can afford to identify himself with community public 
health activities because they are germane to his essential oc- 
cupation. 

4. In what ways can the veterinarian function to assist in 
protecting and promoting the health of rural communities? The 
veterinarian should insist that meat inspection is his peculiar 
domain, that he is probably better qualified for milk and dairy 
inspection than is the representative of any other profession, 
that he is competent as a food inspector, and as a laboratorian, 
and that he can lay some claim to qualifications as a general 
sanitarian. 

NEW JERSEY POINTS THE WAY 


No better recognition of the importance of the veterinarian 
in the public health program can be cited than is found in New 
Jersey’s legal requirement. New Jersey requires that one mem- 
ber of the Department of Health shall be a veterinarian, and 
as far as is known, it is the only state having such a law, 
although there is a veterinarian on the Washington State Board 
of Health. The New Jersey law reads as follows: 


The Department of Health is hereby established, and the same | 
shall be governed by a board of eleven members, to be known as 
the Department of Health of the State of New Jersey. Not more 
than six of the members of the board shall be members of the 
same political party, and all of said members shall be residents 
of this State, and two of the members of said board shall be work- | 
men. At least three of the members shall be physicians, at least _- 
one a veterinarian, at least one a dentist, and at least two sanitary 
engineers. 

The minimum staff required to operate an efficient county 
health department in Michigan consists of a health officer, two 
public health nurses, and a clerk. A dentist and a sanitary in- 
spector are valuable additions. The district health department 
staff usually is made up of the health officer, a dentist, a sani- 
tary inspector, clerk service, and one public health nurse for each 
county served. The present Michigan requirements are that the 
health officer have a medical degree from a class-A school and 
in addition have either postgraduate training, or adequate ex- 
perience, in public health work. 

Perhaps the minimum requirements may well dispense with 
the veterinarian; it may not be a serious matter that the health 
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_ department staff usually includes no veterinarian; but it may be 
_ seriously contended that a complete program is not possible if 


ee Most public health work is sie by virtue of authority vested 
2 ies constitutionally in the state. This authority resides in and pro- 
ceeds from the police power, which is a state function. Strangely 


2 : cerned, that done by federal authority is generally and justly 
- commended in this country both quantitatively and qualitatively. 
- That done by the states is not uniformly of such a high character 
and it impinges upon the public in the various states with ex- 
- ceedingly variable force. It is probably fair to make a similar 
appraisal of official veterinary health work in the local govern- 
mental units. It would be grossly unfair to fail to recognize the 
high character of this work in isolated instances involving both 
state and local veterinary personnel. 


a MEAT INSPECTION A GOOD EXAMPLE q 
Let us look for a moment at meat inspection. Federal meat 


inspection is as good an example as we have of perfect veterinary 
participation in an enterprise pregnant with public health im- 
plications. But there is about 30 per cent of the meat slaughtered 
annually that is not federally inspected and much of it is 
not adequately inspected by the states or local governmental 
units. It has been suggested that, since the present trend in 
governmental affairs is toward greater federal participation, the 
federal government subsidize the various states with the view 
to insuring that all meat, whether it be slaughtered in plants 
that engage in interstate or intrastate trade, be adequately in- 
spected. Since the meat inspector is a veterinary pathologist, 
and neither a statesman nor a politician, he can have no worth- 
while opinion on this proposal. He can only offer his technical 
services when the public eventually comes to realize that the 
reasons for inspecting meat that enters into foreign and inter- 
state trade are equally valid for the inspection of that which 
figures only in intrastate trade. Assuming that meat inspection 
has public health value, one, even a veterinarian, might mildly 
suggest that the jurisdictional disputes of the political scientists 
and practitioners be settled as soon as possible because the human 
meat-eater is anatomically and physiologically unable to dis- 
criminate between the pathological and toxic effects of meat 
slaughtered for intrastate consumption and that slaughtered for 
foreign and interstate trade. 
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While political science is struggling with its problems— 
theoretical and practical—what is veterinary science doing to 


of interest in this connection. For it is in the local units that bes 4, 
the veterinarian has officially functioned least effectively and 

THE KELLOGG FOUNDATION 4, 

In Michigan the W. K. Kellogg Foundation has contributed . 
to the establishment and operation of adequate health depart- 
ments in seven single counties in the southwestern part of the 
state: Allegan, Barry, Eaton, Van Buren, Calhoun, Branch and 
Hillsdale. 
In the opinion of the author, one of the most significant steps > 
ever taken to enlist the services of the local veterinary prac- 3 
titioners in a rural public health program was that by the W. K. 5° a 


Kellogg Foundation when a request was made of the Division bet 
of Veterinary Science of Michigan State College to conduct a 
short course for veterinarians in milk and meat inspection. All 
of the veterinarians of the seven counties benefiting by W. K. 
Kellogg Foundation aid and veterinarians in adjoining counties 
who practice in the seven counties were invited to this short 
course as the guests of the Foundation. The author wishes to 
testify to the part played by Leonard M. Board, sanitary engi- 
neer of Hillsdale County, and his own colleague, Dr. B. J. Kill- 
ham, Extension Specialist in Animal Pathology. They have co- 
operated in making the arrangements. 


This short course represents the launching of a sincere effort 
to include the practicing veterinarian in a comprehensive com- 
munity health project. The veterinarian’s place in this partici- 
pating program is apparent, and it presents a challenging, worth- 
while task. The Community Health Projects can be made a 
better project through the interest, preparation and coéperation 
of the veterinary practitioner. 

Everyone who is interested in a complete program of public 
health, especially for rural communities, will be interested in 
the outcome of this undertaking. The author promises to keep 
the public informed and earnestly invites a public interest in 
the enterprise. Suffice to say at this time that the attitude of the __ 
veterinarians in attendance was codperatively helpful, the at- 
tendance was nearly perfect, interest in the program at times oh 
rose to feverish heights. Many testified that it was something ~~ 
for which they had long prayed and there was an expression of 
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desire that the subject of veterinary participation in publi 
health be considered annually in veterinary conferences, meet. 
ings, or short courses. The reaction of the author was that the 
dull, formal, and conventional wording of the program title 
germinated, flourished, and blossomed forth into an inspiring 
living thing when translated into action. Members of the agri- 
cultural and veterinary faculties were ably assisted by repre 
sentatives of the U. S. Bureau of Animal Industry and U. § 
Public Health Service, and the State Departments of Agriculture 
and Conservation and municipal meat, milk and sanitary ip- 
spectors from seven Michigan cities. The sanitary engineers 
of the seven participating counties served diplomatically and 
effectively as chairmen of the half-day sessions, stimulating and 
directing discussions and participating therein. A brief report 
of the short course, including a photograph of those in attend- 
ance, appears in the December, 1935, issue of the JOURNAL of the 
American Veterinary Medical Association. 


Suggested Plan for Veterinary Participation in the 
Health Department Program 


It is the plan to have practicing veterinarians participate in the 
Health Department’s program in the following ways: 

1. To make physical examinations of cattle on dairy farms from 
which milk is sold directly or indirectly to the public within the 
county. 

A. The first object of such physical examination shall be the detec 
tion and elimination of diseased animals from the dairy herd. 

B. The second shall be educational in nature with an effort directed 
toward informing the dairyman regarding the importance of disease 
free animals both from the public health and economic aspect. 

2. To make antemortem and postmortem examinations of animals 
and carcasses, the meat from which is intended for sale for human 
consumption. 

3. To make inspections of slaughtering and retail meat establish- 
ments for the purpose of detecting unwholesome meat or meat products, 
and to inspect the general sanitary conditions of the premises. 

A. The inspection of slaughter-houses and markets is for the pur 
pose of insuring sanitary surroundings where slaughtering is done and 
meat products processed and sold. 

4. To give talks before groups, organizations or clubs, as requested, 
upon subjects such as health of dairy cattle, milk sanitation, slaughter- 
ing inspection and other subjects in line with professional veterinary 
work which may affect the public health. No charge shall be made for 
talks of this type. 


SUGGESTED POLICY FOR EXECUTION OF THE PROGRAM 


1. The first phase of the program to be undertaken shall be the 
physical examination of dairy herds. i‘, 3 


Policy— 


A. Those veterinarians who attended the short course held at the 
Michigan State College shall be eligible to participate in the program. 
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B. The engineer in each county shall designate, insofar as is prac- 
ticable, the territory to be covered by each veterinarian, and shall also 
designate what herds, slaughter-houses and markets the veterinarian is 
to supervise. (It is believed best to assign each man a territory, so 
located that a minimum amount of travel time will be expended, 
irrespective of whether such territory includes certain of his clients, 
or the clients of another practitioner.) In the case of emergency 
situations, if the assigned veterinarian is not available the man nearest 
shall be assigned. 

Cc. Each herd designated as one from which milk is sold for human 
consumption within the county, directly or indirectly, shall be inspected 
and examined by the veterinarian twice each year and upon such 
inspection certain facts shall be recorded on a form suitable for the 
purpose. One copy shall go to the dairyman, one to the veterinarian, 
one to the engineer, and one to the Bureau of Dairying, Department 
of Agriculture. 

D. During the first year of the participation program, at least, 
the engineer shall give veterinarians instructions as to when to visit 
a herd—within reasonable limits—and if possible the engineer should 
be present with the veterinarian when the first visit is made at each 
dairy. 

(a) If laboratory results confirm physical findings, or if they con- 
firm suspected disease, re-inspection shall be made by the veterinarian, 
at which time instructions shall be given to the dairyman. If physical 
findings are not confirmed by laboratory procedures, no re-inspection 
need be made, but the dairyman should be notified by the veterinarian 
of negative results. (Card for reporting such to be drawn up by Health 
Department for veterinarian’s use.) 

(The question which arises in regard to the above section is 
whether we should require samples of milk to be taken by the 
veterinarian for laboratory examination from cows suspected of 
having mastitis. Furthermore, the procedure which should be 
followed with respect to new additions to the dairy herd is not 
quite clear and it is questionable how far we can expect to super- 
vise the introduction of disease-free animals into a herd.) 

(b) With respect to Bang’s disease, it is thought best to approach 
this from the educational aspect only, and allow the dairyman to 
handle this problem individually. 

E. In order to insure clarity and uniformity, a standard set of 
instructions shall be drawn up for use by each veterinarian. Such 
instructions shall include facts about the disease and advice to the 
farmer as to the most effective procedure for the elimination of 
diseased animals. On the reverse side of the veterinarian’s examination 
blank, facts about the disease and the most modern practices to follow 
shall be printed. Also a space for the veterinarian’s recommendations 
for a particular situation may be written at the bottom of the examina- 
tion form (front side). 

The drawing up of such a standard set of instructions should be 
carried out by the veterinary association, with the advice of the engi- 
neers, if the veterinarians so request. It is believed very important 
in this connection to request advice from the Department of Veterinary 
Science of the Michigan State College in this respect. 


F. The engineer shall arrange and schedule a program so that it | ia 


may be as evenly distributed as possible and so that expenditure will © 
not exceed budgeted allowance. In planning the program it is believed 
important to leave some allowance for emergency work that may arise. 
G. When and if general. instructions are given the dairyman with 
regard to other phases of milk sanitation by the veterinarian, a state- 
ment to that effect should be recorded on the inspection report so that 
the engineer will know what instructions have been given. However, — 
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= requested by the dairyman, should not be given by the veteri- | 
ore narian and he should refer the dairyman to a copy of the milk in- t 
ss spection form which he will have with him, or to a copy of one which } 
the dairyman should have in his possession. - 
MEAT AND SLAUGHTER INSPECTION h 
ny ent 2. The second phase of the program to be undertaken shall be the 
oma arenes t inspection of animals and the postmortem inspection of 
ss @areasses, the meat from which is intended for human food. Inspec- 
e _ tions of this type shall be made both at established slaughter-houses I 
i and establishments offering meat and meat products to the public. 
4 A. It is believed that this work, with the exception of meat market a 
© ie inspections, should not be undertaken until the first phase of the il 
- participation program—physical examination of dairy herds—is well 
- under way and giving satisfactory results. 
k B. With respect to meat inspection at slaughter-house it is believed t 
advisable to begin this part of the program when a suitable coépera- ii 
tive basis of work has been determined upon between the proprietor : 
of such establishment and the Health Department. Further, if such . 
an agreement is reached, the slaughter-house proprietor must agree Dp 
to destroy carcasses, meat or meat products that are condemned. e 
C. In the case of meat market inspection, if the proprietor refuses 
to destroy meat or meat products condemned by the veterinarian, the a 
E veterinarian shall call upon the County Health Department to order a 
that the veterinarian’s recommendations be carried out. n 
D. It is recommended that each engineer compile a list of all known 1 
slaughtering establishments in his county, the days of the week that vo 
slaughter is carried on, the number and kind of animals killed, and a 
whether or not any meat products are manufactured. If the engineer t 
does not have such information available, it is important that it be 
compiled for future use when this part of the participation program 
is begun. 
E. A similar list of all establishments retailing meat to the public 
should also be compiled. 


F. A meeting of the veterinary association should be called prior 
to the time that this portion of the program is to be undertaken, so that ll 
plans and policies may be fully discussed. 


n 
PRESIDENT ReEcorpDs: The next offering in this group is “Parasites 8 
of Importance in Meat Inspection in North America,” to be given by d 
Dr. T. W. M. Cameron, of MacDonald College, Montreal, Canada. = c 
Dr. Cameron presented his paper. . . . (Applause.) yi 
PARASITES OF IMPORTANCE IN .MEAT INSPECTION 0 
IN NORTH AMERICA ; 
By THOMAS W. M. CAMERON, MacDonald College, P.Q., Canada t 
. Research Professor of Parasitology, McGill University n 
and Director, Institute of Parasitology it 
Meat inspection is an old and honored branch of veterinary a 
science and long before the evolution of the highly organized 
systems which we now have in North America and elsewhere, : 


meat was systematically inspected for various morbid conditions, 
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and it is of considerable interest to recall that the earliest of 
these conditions were of a parasitic origin. In the pre-Christian 
Mediterranean civilization, for example, “measles” in pigs was 
well known—so well known in fact, that Aristophanes in one of 
his plays was able to make a slave exclaim: 

Let us force a stake into his mouth as do the cooks and then, by 

pulling out his tongue we will examine, boldly and at our ease, 

his wide-opened mouth, to see if he is ‘measled’. 
It is true, the cyst was regarded as a degenerated product rather 
than as a parasite and the same view prevailed in the middle 
ages when the earliest meat inspection regulations were passed 
in Germany against this same condition. 

Even in later years, when the subject was brought more vividly 
to public attention, parasites were still in the forefront. We can, 
in fact, date our modern systems here to the discovery that trich- 
inosis in man was almost always contracted by eating infected 
pork. About the middle of the last century, this disease was 
exciting much attention in Germany where it was feared almost 
as much as cholera and the plague; American pork was suspect 
as a source of infection (almost to the extent of causing inter- 
national complications) and from this beginning, modern meat 
inspection developed. Nearly fifty years have elapsed since then, 
and it seems opportune to review the present relationship be- 
tween animal parasites and meat. 


PARASITES TRANSMITTED TO MAN ONLY THROUGH MEAT 


Measles in pork: The parasite causing this condition is still 
more or less cosmopolitan in its distribution and in certain areas 
in North America, it is still quite frequently seen (e.g., where 
minced and peppered raw or semi-raw pork is commonly con- 
sumed). As a general rule, infections in pork are more easily 
detected than in the corresponding condition in beef, because the 
cysticerci tend to occur in numbers—partly because “joints” of 
Taenia solium are more frequently expelled and partly because 
of the feeding habits of the pig. Antemortem symptoms of a 
vague nature are sometimes seen. The host reaction is slight, 
however, and such disease as exists is due to pressure caused by 
the growth of the cysts. The cysts at first lie almost free in the 
muscles and only gradually form a firm capsule (whereas C. bovis 
in the ox has a quite severe reaction and even in the early stages 
is surrounded by a layer of lymph). 

While 7. solium is much less common in man than is 7. sa- 
ginata, multiple infections are more frequently seen. The old 
belief that solium meant solitary was wrong and was due to a 
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confusion in nomenclature; the 7. solium of the middle ages was 
really T. saginata which is the true ver solitaire. 

This worm is much the most dangerous of human cestodes, as 
it is capable of development in its cystic stage in human beings, 
often in the central nervous system or the eye, with very serious 
results. 

Measles in beef: This condition is much more common than 
measles in pork and 7. saginata is very much commoner than 7, 
solium. (Its “peak” infection is in Ethiopia where nearly all 
the inhabitants are infected.) It is less commonly seen, hoy. 
ever, because infections are, as. a rule, very light. The reaction 
in the ox is severe and the cyst, if exposed by a cut, is easily 
detected. The bladders are dry and hard, and not so watery as 
C. cellulosae. 

Measles in sheep: This condition closely resembles measles in 
pigs, but the old belief that they were aberrant C. cellulosae has 
now been abandoned and every case examined critically has been 
found to be C. ovis, which develops to adult life only in dogs (or 
related carnivores). 

Trichinosis: In spite of elaborate meat inspection regulations 
and intensive propaganda, both in Europe and North America, 
trichinosis is still with us. Recent surveys in the northern 
United States disclose a human infection rate of about 20 per 
cent, and dogs and cats, at least in some parts, are as heavily 
infected. It also occurs in bears and wild carnivores. The dis- 
tribution of this parasite is essentially Temperate and sub-Arctic 
and it is virtually absent from the tropics. It is common in the 
southern-most part of South America. 

Intradermal and serological tests have recently been elaborated 
which promise to be of value both in man and pigs, but their 
value in diagnosing clinical trichinosis in man must be consider- 
ably reduced because of the high infection rate. Like most in- 
tradermal tests, that for trichinosis persists for years. At the 
moment, the most useful diagnostic feature of the disease in man 
is the pronounced eosinophilia, which may be suppressed, how- 
ever, in the presence of a bacterial infection. 

Control is as difficult as it ever was. The elaborate meat in- 
spection systems of Germanic countries are still subject to much 
internal criticism on the grounds of expense and false security. 
In North America, there is a quite general popular belief—in 
spite of education—that pork “federally inspected” is neces 

sarily free from trichina and consequently safe to eat raw and 
it may be desirable to add to “U. S. Inspected and Passed” some 
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such phrase as “Not Inspected for Trichina.” In any event, 
there is obviously an urgent need for more effective education. 


PARASITES RENDERING MEAT UNFIT FoR HUMAN CONSUMPTION 


Liver parasites: Liver flukes are still with us and, in general, 
are as common as ever. There is little to add to our knowledge 
of Fasciola hepatica (which may occur in all our food animals), 
but much new information is now available about Fascioloides 
magna, which has been shown to have a very wide distribution 
throughout North America. It has recently been studied very 
extensively by my colleague, Dr. Swales, and the first part of his 
work has already appeared in the Canadian Journal of Research. 
He has shown that while practically every species of ruminant 
(as well as several laboratory animals) may be infected, the 
lesions are very different in different hosts. 


Although known as the “giant American cattle fluke,” it is not 
a normal parasite of cattle. It lives normally in the liver sub- 
stance of various members of the deer family, especially in elk 
or wapiti, coast deer, mule deer and Virginia deer. The lesion 
in the liver of these animals allows the free exit of ova and 
thus the life-cycle is completed in the presence of suitable snails 
(Fossaria parva and Stagnicola palustris nuttalliana have been 
found to be natural snail hosts in Canada). However, large 
Bovidae, including cattle, ranging over the same territory as the 
deer, ingest the infective cysts on grass, etc., and become in- 
fested, the liver appearing dark and irregular in outline and in- 
dividual lesions appearing similar in external appearance to com- 
mon abscesses. The tissue reaction to the presence of the fluke 
in these animals results in a high eosinophilia and the formation 
of a hard fibrous cyst from which all means of exit for the eggs 
are occluded. Thus the parasite is completely enclosed even be- 
fore it grows to maturity and its destructive migration and 
means of reproduction are stopped. Sheep, on the other hand, 
are unable to resist the migration of the fluke in the liver tissue 
and the parasite is, therefore, extremely pathogenic in them and, 
at least in some cases, death appears to precede the maturation 
of the parasite. Infested sheep livers appear as obviously dis- 
eased organs, discoloration, irregularity of outline and fatty in- 
filtration predominating. 


The tapeworm, Thysanosoma, is still common in western sheep. 
Pathologically, it causes lesions analogous to those of liver fluke, 
but much less serious and more localized to the neighborhood of 
the bile-ducts. 
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The most serious of all the liver parasites is the hydatid cyst 
¥ _ (Echinococcus) which is still common throughout North Amer. 
ica, although not so common as in South America, where a special 
; an society for its study has recently been formed. North America 
is still relatively free from human hydatid and probably not more 
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= than 500 cases have been recorded. It seems probable that the 
> Bis most important definitive hosts of the tapeworm are wild carni- 
___- vores rather than domestic dogs and this may explain the relative 


human immunity. This would also account for the fact that 
hydatid is common in pigs and sheep and while it does occur in 
the liver of the ox, it is more frequently seen in the lungs (being 
usually sterile, however, in this host). Tanking of all condemned 
offal should ultimately reduce the incidence of this condition 
unless the normal hosts are wild animals. The frequency of the 
fertile cysts in the moose is a most disturbing discovery. 


Pig livers often contain the immature adults of the pig kidney 
worm and not infrequently the livers of cattle as well as the 
lungs of pigs are erratically infected. The presence of the worm 
in the liver of the pig is, however, an essential stage in its mi- 
gration to the kidney region. This parasite is much more serious 
in the South than in the North. 


Many internal parasites must migrate through the body to 
reach their final habitat and a considerable proportion of these 
are destroyed in the liver by the host reaction. The commonest 
parasites in food animals thus captured are ascarids and lung- 
worms, although probably many others are involved. These 
larvae form the focal points of tubercles which resemble those 
of bacterial origin except for the accumulation of eosinophiles. 
These cells are often so common that the small nodule has a 
greenish tinge to the naked eye. Generally, these lesions become 
calcified. 


Lung parasites: Metastrongyles, hydatid cyst and erratic 
Stephanurus are the commonest parasitic infections in these 
organs. 


Kidney parasites: In the pig, especially of southern origin, the 
kidney and adjacent tissues may be completely destroyed by 
Stephanurus, while in localities where Ascaris is common, a toxic 
degeneration of this organ may be seen, although the worms 
themselves are not found in the kidney. 


Alimentary tract: Of the many parasites found in the ali- 
mentary tract, most are of no significance from our immediate 
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point of view and we may disregard those which do not produce 
obvious lesions in parts used as edible offal or for sausage cas- 
ings. Esophagostomes in ruminants and acanthocephalids in 
pigs are too well known to require special attention, although the 
value of intestines rejected, because of these parasites, must be 
enormous. 


Recently, amphistome flukes in the rumen have attracted some 
attention in North America. They cause practically no tissue 
change in that organ, however, and the rejection of the rumen 
is due entirely to esthetic considerations. They have been shown 
to have a life-cycle essentially similar to that of F. hepatica. 


In the esophagus, we find the burrows of Gongylonema, a 
nematode quite harmless to both man and beast. The hypothesis 
that it might cause gastric cancer in man has now been com- 
pletely exploded. 


More serious, from the economic point of view, are the young 
stages of Hypoderma lineatum, which, passing part of their life- 
cycle in the gullet, reduce its commercial value considerably. It 
is interesting to note that H. bovis (the common form in eastern 
Canada) never is found in this situation. 


Both species, of course, still cause enormous damage to hides 
and, in the aggregate, quite considerable losses in “licked-beef” 
on the back. 


Muscle parasites: Sarcocystis is still a common protozoan para- 
site of food animals, but little can be added to our previous 
knowledge of it, beyond the fact that it has been suggested that 
in sheep they are erratic stages of a very common protozoan 
parasite of the abomasum. 


Apart from warbles, which are mentioned above, the only re- 
maining muscle parasite of importance is Onchocerca. Some 
years ago, I described an Onchocerca from West African cattle, __ 
which formed small nodules in various parts of the body, especi- = f 
ally in the intercostal muscles. They had a remarkable macro- 


scopic resemblance to C. bovis (until incised). A number of ate nh 


species of Onchocerca have recently been found in North saga 


can and it would be well that all C. bovis nodules be incised be- 
fore the carcass is condemned. There is no record of this On- — 
chocerca here yet, of course, but that does not mean it does not 
exist. Beyond the fact that Onchocerca nodules contain much 
adventitious fibrous tissue, they are harmless to man in food. 
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PARASITES OF IMPORTANCE IN DIFFERENTIAL DIAGNOSIS 


Quite apart from his main functions in protecting human 
health and eradicating animal disease, the meat inspector can 
do much to advance veterinary science. In connection with para- 
sites, he not only is in a most favorable position to report on 
their incidence, distribution and practical importance but he, 
better than anyone else, can make those studies on the pathology 
of purasitic infections which are so essential. Most of the im- 
portant parasites mentioned are easily diagnosed but a few offer 
special difficulties. The resemblance of Onchocerca nodules to 
beef measles has already been mentioned. Diagnosis is easy 
here, provided the nodule is opened with a knife. A parasite 
very common in North America but of little pathological im- 
portance, which often requires a similar technic for diagnosis, is 
Setaria in cattle. This worm often produces peritoneal nodules 
which, even to the eye of experienced inspectors, are often in- 
distinguishable from those of tuberculosis. 


Fascioloides magna has already been mentioned. Its patho- 
logical picture in bovines is quite unlike that caused by F. he- 
patica. The lesion, to the naked eye, resembles an abscess, and 
as these are seldom opened on the meat inspection table, the in- 
cidence of this fluke in cattle is probably considerably under- 
estimated. 


Another parasite worth mentioning in this connection is the 
larval stage of the “tongue-worm” of dogs, which is quite com- 
mon in lymph-glands and may require differentiation in its later 
stages from tuberculosis. 


Migrating larvae of the true lungworms reach the lungs, 
largely via the lymph-stream, and if arrested in the lymph- 
glands, they too may cause some initial confusion. 


—.,s «Dr. A. F. Scwatk: I know every man in this room appreciates the 


excellent paper given by Dr. Cameron. The members of the committee 
for this section of the program are very glad indeed that they were 
able to influence Dr. Cameron to leave his work in far-away Canada, 
to give you the results of his almost world-wide travels and studies. 
In view of the assistance he has given us, I move that a rising vote 
of thanks be given Dr. Cameron. 


The motion was regularly seconded and carried. .. . * 


The members rose and applauded. 


PRESIDENT ReEcorpDSs: The next presentation in this group will be a 
discussion of “Bovine Mastitis,” by Dr. D. H. Udall, of Cornell Uni- 
versity. 2 


Dr. Udall presented his paper. . . . (Applause.) = ' 
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INTRODUCTION 


In presenting this subject an attempt will be made to givea 
survey of what is known about mastitis, what has been accom- ¥, ay 
plished in its control, and what may be anticipated from an effort re 4 
to maintain herds reasonably free from the disease. 

While mastitis presents both public health and economic 
aspects, the requirements of each group are identical. When a 
case is so advanced that the milk is undesirable for the fluid 
milk market, the cow is usually unprofitable as a producer, and 
she is always an active spreader of infection; this cow stands 
first among the causes of the disease. 

Necessity has forced an increasing interest in mastitis. Either 
losses have led to financial ruin, or demand for quality in milk 
has forced the advanced case from the stable. There is also the 
influence of successful attacks on other diseases. Now that farm- 
ers have learned that disease is controllable, there is increasing 
interest in how to prevent this one. Interest is comparatively 
slight, however, except from necessity, and the malady is in- 
creasing in intensive dairy districts where preventive measures 
are not in operation. Most diseases increase in frequency when 
left to themselves. Accurate statistical records of its prevalence 
are wanting and they would be difficult to obtain. More eloquent 
than statistical reports, however, are the facts that in dairy 
states most cows offered for sale by cattle-dealers are affected; 
that the purchase of sound cows for additions to herds can be 
safely accomplished only by a veterinarian trained in udder ex- 
aminations; that few sales managers will permit examinations 
of cows’ udders for a certificate of soundness; that where such 
certificates are issued the certified cow brings from $40 to $60 
more than the uncertified; and that annual physical examina- _ 
tions of cows in the New York City milk-shed result in con- 
demnation, chiefly because of mastitis, of about 5 per cent of all 
cows examined. In our demonstration herds it has not been un- 
usual to find as high as 30 to 40 per cent of chronic mastitis in 
an advanced form. In the New York State Dairy Herd Im- 
provement Association for July, 1934, 317 cows were discarded, 
of which 16.7 per cent were dropped because of mastitis, and 
no other single disease approached these figures. 
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WHAT Is MASTITIS? 


Perhaps no other disease of domestic animals touches the ip. 
terests of so many different people, and consequently there are 
several views concerning its nature. To the owner, mastitis 
presents the case of a cow that gives gargety milk, or the one 
that has lost one or two teats and is finally sold to the dealer 
because of ruined production. To the milk-dealer, mastitis 
causes high bacteria counts, leaves stringy material on the 
strainer, and shortens the keeping qualities of milk. To the 
public health officer it is one of the causes of milk-borne disease 
which renders pasteurization necessary in order to make milk 
safe for human consumption. To the dealer, mastitis affords an 
opportunity to buy cows cheap and sell them high, as springers, 
In addition to the various people affected by mastitis there is 
also the case of the chronic, subclinical, occult, or latent mastitis, 
To quote from a leading authority: 

It is widely recognized that in many cases of streptococcus 
mastitis the disease remains latent or occult for long periods, and 
for this reason a diagnosis on purely clinical grounds is often diffi- 
cult or impossible and can be arrived at only by an examination 
of the milk. 

These viewpoints have at least one thing in common, in that they 
deal chiefly with the milk. 

To define any disease one needs to consider the seat and nature 
of the tissue changes, the symptoms and the cause. In mastitis 
the changes in the udder are chiefly a fibrosis in which glandular 
, tissue is lost and in which a variety of other changes may occur. 
Clinically it is characterized by asymmetry of the quarters with 
respect to size, weight and consistency, changes in the milk, a 
slow onset, and a chronic progressive course through successive 
lactations. The bacterial cause is found chiefly in Streptococcus 
agalactiae, according to nearly all investigators. But the domi- 
nant cause may be found in a poorly constructed stall, or in im- 
proper care of the udder. While mastitis is contagious, it is also 
a wound-infection disease, and introduction by means of teat 
injuries may lead to subsequent transmission either through di- 
rect or indirect contact. Unlike tuberculosis and Bang’s disease, 
no permanent barrier has been erected between the cow and the 
invading microérganisms. One can only reduce exposure and 
combat invasion. 

In table I, I have placed a record of observations, covering 4 
period of five years, of a cow that entered production with 4 3 
normal udder at two years of age and gradually developed into 
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BOVINE MASTITIS 


an advanced case of chronic mastitis at about eight years of age. 
Her record is characteristic of the disease and is a partial answer 
to the question: What is mastitis? 

This Jersey was born in March, 1928, and entered the stable 
as a first-calf heifer in September, 1930. In the table are re- 
corded observations which may be termed clinical, since they 
may be made on the premises. In the first lactation, nothing 
abnormal was noted. On the blood-agar plates a few unidentified 
bacteria were found in the right hind and right front quarters, 
marked “bb.” 

In the second lactation, there appeared bromthymol blue and 
chlorine reactions, fibrosis, and many staphylococci, but no strep- 
tococci. Twenty-five examinations of milk at the Geneva Experi- 
ment Station for streptococci and leukocytes gave negative 
results. 

In the third lactation, bromthymol blue and chlorine reactions 
had apparently receded somewhat, fibrosis had advanced, staphy- 
lococci were unchanged, and leukocytes had appeared in exces- 
sive numbers. No Geneva report. 

In the fourth lactation, all previously observed changes had 
progressed. Monthly examinations at the Geneva Experiment 
Station revealed streptococci in the seventh month of lactation. 

In the fifth lactation, all previously observed changes had 
progressed and many streptococci appeared on blood-agar plates 
made in our laboratory. No Geneva report. 

This case illustrates certain fundamental characteristics: 


1. The onset is slow and the course is progressive through 
successive lactations without acute activity. 

2. Chronic mastitis (so-called occult, subclinical, or latent) is 
distinctly clinical except to the casual or inexperienced observer, 
and many farmers become fairly proficient in its detection. These 
symptoms constitute the characteristic syndrome of the disease. 


KEy TO TABLE I 


Column 1. Calving dates. 

Column 2. Dates of observation. 

Column 3. Strip-cup examination and appearance of milk in test-tubes: 
Ww, watery; b, bloody; +, clots observed by milker; 7 bloody. 

Column 4. Bromthymol-blue test: —, negative; g, light green; G, green. 

Column 5. Chlorine test. 

Column 6. Gross appearance of milk incubated 24 hours at 37° C. | 
_Column 7. Results of physical examination of udder: S, slight fibrosis; D, 
distinct fibrosis; Da, distinct fibrosis with atrophy. 

Column 8. Blood-agar plates: b, few bacteria, unidentified ; s, few staphylo- 
cocci; S, many staphylococci; S*, many streptococci; s*, few streptococci. 

Column 9. Presence (+) or absence (—) of streptococci in milk samples 
examined at the Geneva Experiment Station. 

ee 10. Leukocytes: less than a million (—); one million or more 
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Actively acute symptoms may never occur, they are always tran- 


sient, and they are not characteristic. Acute activity is of chief t 
occurrence in herds where the percentage of chronic mastitis is g 
high. To refer to mastitis as clinical only when acute symptoms I 
appear is a gross error. 0 
3. Few diseases invite so wide a variety of diagnostic ; 

methods, both clinical and laboratory. This is explained partly 
by the position of the organ in relation to observation and pal- | 
pation, and partly by the constant supply of secretion in the form I 
of milk. t 
¢ 


4. In general there is uniformity of agreement between the 
clinical and laboratory observations. But since the laboratory 
examinations are limited to the milk, individual observations may I 
fail to reveal the true condition of the udder. Laboratory find- 
ings, therefore, should be correlated with clinical observations, 
as they are in other affections. Many cases observed in the same 
manner have given similar results with the appearance of the 
various groups of symptoms in about the same order. Possibly 
the relation between clinical symptoms and the shedding of strep- 


ime 


ar tococci may be similar to that of tuberculosis, of which it is 
a, written that “while tubercle bacilli may be present in the sputum 


a when there is no other evidence of tuberculosis, it is more com- 
mon for them to be absent for several months after the onset 
e of the disease.” Instead of streptococci appearing before clinical 
symptoms, the reverse seems to be true, though it is probable 
that exceptions exist. 


5. Changes in the milk are variable, but when fibrosis or 
atrophy appear these changes remain and they tend to progress. 
Any examination of the milk should be compared with the last 
calving date. 


ah 6. The bromthymol-blue and chlorine reactions appear early, 

_- vary somewhat in degree according to the breed, and should | 
- usually be interpreted as a signal rather than a verdict. Pref- 
erence is given to solutions. The presence of reactions within 
one to two days after calving is of value in detecting cows that 
_ May prove by other methods to be distinctly affected. | 


7. The gross appearance of milk after an incubation of 24 to 

- 36 hours at about 100° F. is a valuable diagnostic method. It is 

probably the safest and most practical milk test to recommend | 

for the use of the farmer, since there are few false reactions, 
and it costs nothing. 
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BOVINE MASTITIS 


8. Fibrosis is an early and distinctive symptom, and its ex- 
tent is the chief guide to the degree of mastitis, of which four | 


groups may be identified, namely, 1, 2, 3 and 4. Considerable 


practice is required if one is to become skilled in the detection 
of fibrosis. Even when advanced, it may not be recognized by 
the milker. 

9. Blood-agar plates reveal unidentified bacteria and staphy- 
lococci for some time before streptococci appear. Streptococci 
may appear in the milk during one lactation and be absent from 
that of the next; the appearance may be irregular during any 
current lactation. 

10. An increase in the leukocytes to a million or more usually 
precedes the presence of streptococci in the milk. 

11. Infection is being disseminated from about 50 per cent 
of No. 3 udders and from 100 per cent of No. 4 udders. For this 
reason, segregation should include both groups where control is 
in operation. When streptococci are being shed freely and regu- 
larly, the clinical signs are easily recognized. Cows with No. 2 
udders rarely shed streptococci in the milk. 


WHAT HAS BEEN ACCOMPLISHED IN THE CONTROL OF MASTITIS? 


I assume that sanitary officials are more interested in what 
may be accomplished than in the details of the operation. 


In mastitis control the disease sets two chief requirements; 
first, detection and segregation of the active spreader of infection, 
the advanced case, and second, practice of stable and milking 
hygiene for the protection of normal udders. 


As shown in table I, detection of the active spreader presents 
little difficulty to either a trained clinician or bacteriologist; and 
this includes the cow that may be an intermittent spreader. Since 
one must anticipate a certain amount of contact, it is not assumed 
that complete absence of exposure can be accomplished. 


My discussion of what may be accomplished concerns itself 
solely with the area with which I am familiar, namely, the New 
York City milkshed. It is probable that similar results are being 
obtained elsewhere. 

At the present time, there are three main groups engaged in 
control efforts; the individual owner, who may have suffered 
Severe loss in production; boards of health and milk-dealers, who 
desire quality in milk; and the federal government as a part of 
their disease-elimination or cattle-reduction plan. 
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Among individual herd-owners demonstration herds have been 
established, chiefly under the auspices of the Extension Depart- 
ment of the College of Agriculture. The local veterinarian and 
the county agent select a suitable herd, to which farmers and 
veterinarians are invited for the survey and presentation of the 
plan to be followed. In some instances veterinarians have recog- 
nized the opportunities of this service in their practice, and have 
arranged for a mastitis demonstration in the herd of an influen- 
tial client. Owners of valuable herds are gradually adopting a 
mastitis control plan under the supervision of their veterinarian, 
There is unanimous opinion that this method has great educa- 
tional value and that the program should be extended. One reads 
with satisfaction that a badly infected herd has reached a leading 
position in the herd improvement association within one or two 
years after the adoption of the plan. 


Physical examinations of cows under Board of Health Regu- 
lations of New York City, other large cities in the East, and 
various milk companies have led to the exclusion of many ad- 
vanced cases from producing herds. Under the regulations it is 
the duty of the veterinarian to instruct the owner in methods of 
disease prevention with special emphasis upon mastitis. Within 
the past five years, and since the adoption of a method of classi- 
fication of udders, skill in the detection of chronic mastitis has 
advanced rapidly. Rejections under annual examinations have 
risen from 1 per cent to 5 per cent. In a group of 1,000 cows 
examined twice yearly in our ambulatory clinic, condemnations 
are 3 per cent at each examination. 


Dr. F. D. Holford, Chief of the Veterinary Department of the 
Borden Farm Products Company, has kindly given me the results 
of the first year of quarterly examinations of approximately 
41,000 cows. In the first three quarters, rejections and segre- 
gations were about 3 per cent at each examination; in the fourth 
quarter, these dropped to 1.5 per cent, and in the fifth quarter, 
the percentage is still on the decline. While these rejections may 
indicate a heavy loss, one needs to consider that loss in produe- 
tion has already taken place and that rejection has removed only 
a boarder cow. Progressive farmers are friendly to the service 
and appreciative of suggestions for control. Indifferent dairy- 
men and dealers furnish a rejection rate far above the average. 
In many herds, indeed, there are no rejections. In our own 
group, for example, in the last examination made there were no 
rejections in 60 per cent of the herds. On two large farms that 
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have been badly infected in the past not a single rejection was 
found. 

From the beginning of these inspections, about 25 years ago, 
when the veterinarian did little more than write a certificate for 


BOVINE MASTITIS 


a nominal fee, the service has acquired effective regulations, and 
supervision of inspectors. The veterinarians operate under a 


Manual of Instructions, many demonstrations for those engaged ~ 


in the work have been held, and many veterinarians have —_ 


several days each at the college in order to meet the increasing 
demands of the service. Regulations without adequate instruc-_ 


tion and supervision of inspectors are apt to be ineffective; asa 
rule they are unfair to the producer, and they tend to discredit 


the veterinarian. 


Since the beginning of the federal ay under the provi-— 
sions of the Jones-Connally bill, over 5,500 cows have — 


rejected under this plan in New York State because of advanced 
chronic mastitis. The benefits of this program are several: 


1. Federal activity has convinced many owners that there as cts 


a practical method of control. 
2. It has introduced the practice of branding animals rejected 
because of mastitis. For some time it has been recognized that 


branding of rejects is desirable as a means of preventing traffic ro 


in condemned cows. Such traffic has cost farmers thousands of 


dollars and been a frequent cause of financial ruin. Now that phe Q 


the brand has been introduced, it is reasonable to predict that 
in time all rejected cows will carry a permanent mark of iden- 
tification. Dealers as well as farmers believe in it. 


3. 


provided the owner with financial support in their ae saul Br 


From the standpoint of disease control, it may well prove to be 
one of the most useful by-products of the depression. 
Perhaps the most substantial contribution of these various _ 


efforts has been recognition by leading dairymen that mastitis i 


may be controlled; that the method is practical and effective; 
and that it brings immediate economic improvement. The most 
important feature of all, however, is not the number of cows — 
that have been rejected, or the methods of diagnosis, but the 
success that has attended the program. 


PRESIDENT Recorps: If there is no discussion, we will proceed with 
the next item, which is the report of the Committee on Meat and Milk 
Hygiene to be made by Dr. A. F. Schalk, Chairman. ~ 


Dr. Schalk read the report. . . . (Applause.) 
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_ REPORT OF COMMITTEE ON MEAT AND MILK 
HYGIENE 


Dr. A. F. ScHALK, Chairman, Columbus, Ohio 


_ Dr. M. F. Barnes, Harrisburg, Pa. Dr. J. S. Koen, Chicago, Il. 
Dr. J. G. Hardenbergh, Plainsboro, Dr. D. H. Udall, Ithaca, N. Y. 
N. J. 


Your Committee on Meat and Milk Hygiene is grateful that it was 
possible to obtain the able speakers to present at this meeting the 
excellent program which you have just heard on subjects having a 
close relationship to human foods, and, consequently, to human health. 
ae Foods of animal origin constitute a major portion of the elements 

essential to human existence. Man’s welfare is dependent upon the 
wholesomeness of these food products which, unquestionably, are best 
when produced by healthy animals. 

Your Committee is cognizant of the existing relationship of many 
diseases of animals to human health, although the significance of all 
- diseases has not been determined. 

We believe the time is at hand when we should outline and approve 
definite principles for adequate control over food products of animal 
origin. 

MEAT 


The meat hygiene service as performed by the U. S. Bureau of Animal 
Industry is unexcelled and should constitute the sauna for all such 
services. It has supervision over approximately 60 per cent of the 
meat supply of the nation. 

There are a few counties and many cities that conduct local meat 
a inspection under varying degrees of efficiency. There is still a com- 

-—- paratively high percentage of meats prepared and sold without official 
= supervision. For a detailed report on meat inspection we refer you 
to the report of the Special Committee on Meat Hygiene of the Ameri- 
_ ¢an Veterinary Medical Association, as published in the October, 1935, 
issue of the JouRNAL of the A. V. M. A. 

i We earnestly urge this Association to lend its support to every 
os a worthy effort to secure the preparation of all meats and meat food 
- products under supervision comparable to that of the U. S. Bureau 
Si of Animal Industry. 
MILK 


When not adulterated and when free from disease-producing germs, 
milk is the most wholesome food for mankind. It constitutes a large 
proportion of the diet of infants, invalids and convalescents and is 
indispensable for growing children. 
} Many cases are on record of undulant fever in humans from contact 
- with animals infected with organisms of the Brucella group and from 
- the consumption of milk from animals so infected. It is also known 
- that a high percentage of these animals eliminate the Brucella organ- 
_ isms in the milk. Thus, raw milk from such infected animals should 


For dairy your Committee submits the following 
recommendations: 

; (a) In the production of fluid milk for human consumption, regu- 
lations should provide for the proper physical examinations of cows 
producing such milk. 

mu (b) Veterinarians engaged in this work should be provided with 
: suitable instructions and authorization to order removed from the herd 
cows found to be unfit for milk production. 
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SWINE DYSENTERY 


(c) In order to secure uniform and effective results, veterinarians 
conducting the inspection service should be properly supervised. 

The Committee recognizes that food inspection is primarily a public 
health function. We believe that supervision of inspection of foods of 


- animal origin constitutes a distinct division in public health service. 


The facts which have been established should indicate that veteri- 
narians, who are familiar with the diseases of animals communicable | 
to humans and the diseases intercommunicable between animals and 
humans, should occupy important administrative positions on national, 
state, county and municipal health boards or administrations whose 
duties are to execute and regulate the control of foods of animal origin. 


Your Committee further recommends: 
1. That properly qualified veterinarians administer the specific ore 
branch of work having to do with diseases of animals communicable ae 
to humans, and that they be represented on all public health boards 
and all other boards, commissions and departments whose duties we 
require the handling of human foods of animal origin. 
2. That all meat and meat food products for human use receive . 
adequate inspection comparable to federal meat inspection. Poi 
3. That this report be used by this Association as a basis of pro-— oe 
cedure for the future policy in this connection. be 

4. That a Committee on Meat and Milk Hygiene be continued by 
this Association. 
Dr. SCHALK: Mr. Chairman, the members of your Committee have Es 


entered into this work with considerable enthusiasm, and I want to 
take this opportunity to thank them for the assistance they have given. 

PRESIDENT RecorpDs: I have been instructed by the Executive Com- © 
mittee to name a nominating committee. I will appoint on that com- ~ oe 
mittee Dr. E. A. Crossman, of Massachusetts; Dr. C. P. Fitch, of Min- 
nesota, and Dr. H. D. Port, of Wyoming. 

Owing to the prospects of congestion, and for certain reasons involv- | 
ing some of the membership, I have been requested to introduce Dr. | 
R. M. Hofferd at this time, for the first paper in the Transmissible | 


Diseases of Swine Symposium, “Swine Dysentery in Iowa from a e 
Field Standpoint.” 


Dr. Hofferd read his paper. 


(Applause.) 


SWINE DYSENTERY IN IOWA FROM sa FIELD 


STANDPOINT 


By R. M. HOFFERD, Cedar Rapids, lowa 
United States Bureau of Animal Industry 


Swine dysentery is an acute infectious disease of swine, char- 
acterized by bloody diarrhea which contains gross red blood, 
mucus, and sometimes particles of croupous exudate. At times, 
quantities of practically free blood are passed. 


Synonyms: Hemorrhagic enteritis, acute infectious enteritis, 
swine typhus, bloody diarrhea, bloody dysentery, bloody flux, tg 
colitis, Dakota disease, bloody scours, and black scours are other | 


terms used for the disease in the field. The name “black scours” 
was introduced by the laity as the fecal discharge at the onset 


of the disease is frequently dark in color. ‘pane pine 
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R. M. HOFFERD 


EXTENT 


Dr. G. A. Kay, United States Inspector-in-Charge, Meat Inspec- 
tion Division, Cedar Rapids, Iowa, informed me that he encoun- 
tered the disease in western Iowa, in 1918, while in hog-cholera- 
control work for the Bureau. Doctor Kay stated that the disease 
was very extensive at that time in feeding hogs that were shipped 
into Iowa from public yards. Other than this, he was unable to 
recall the origin of the disease. The disease was very acute and 
losses were extensive. Most of these were recently vaccinated 
hogs. This report is the earliest available concerning the occur- 
rence of this disease in Iowa. Since that time, swine dysentery 
has been spread far and wide to all corners of the state by the 
movement of live stock for feeding and breeding purposes. Ip 
our state, the community sales have been a major factor in the 
dissemination of the disease. This occurred despite every effort 
by our state regulatory officials to formulate and enforce regu- 
lations to prevent the spread of the disease by such means. 

To my knowledge, swine dysentery has been encountered in 
eastern Iowa for ten years. There were only a few cases at first, 
but year by year, it has increased so greatly in prevalence that 
there now is scarcely a veterinary practitioner in the entire state 
who has not encountered the disease. 

No statistics are available concerning the economic loss in 
dollars and cents but reliable veterinarians estimated death losses 
up to 1,500 head in their respective practice areas in a single 
year. Veterinary practitioners have held special meetings in 
various sections of the state for the sole purpose of discussing 
this new disease and the problems of control. Swine dysentery 
had become so prevalent, menacing, destructive, and difficult to 
control that it had caused alarm among the live stock raisers 
and veterinarians all over the state. 

The disease is believed to be less prevalent during the hot sum- 


mer months but does occur during the entire year. re ‘ 
MorTALITY 4 


The mortality varies greatly, depending upon the virulence of 
the disease, the weather, and other conditions under which the 
drove is maintained. If weather conditions are such that it is 
impossible to control the intake of the infection by sanitation, or 
if no efforts are made to follow the recommendations as to sani- 
tation and diet, death losses have been noted that ran as high as 
90 per cent. Many droves were observed in which death losses 
were 50 per cent, even though every effort was made to stop the 
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SWINE DYSENTERY 


A case is recalled in Johnson County where a veterinarian was 
called to see a drove of 100 shoats averaging 125 pounds. These 
shoats had been cholera-immunized two months previously and 
were following steers on full feed. The day before our arrival, 
. some of these shoats were sick, off feed, and scouring profusely. | 
On the day of our visit, the owner found seven dead and a — : et 
passing blood. We advised removal of the well shoats from behind | ; 
the steers to clean ground and no further access to the old yards | 
and buildings. Proper diet was also advised. The veterinarian 
administered enteritis bacterins and prescribed medication. The © 
sick shoats were segregated. About 25 per cent of the drove had 4h 
died by the time death losses ceased. Two weeks more elapsed © 
and everything seemed fine when the veterinarian met the owner 
on the street. The owner said he did not think there was much © 
to the idea of the shoats getting sick in that lot with the steers, 
because they got some boards off the fence and got in with the 


were still nicely. The next day the received 
a call to come right out to the farm. The hogs were sick again. _ 
The same procedure was followed as before and another 25 head 
died, making a 50 per cent death loss in all. There is no question 
in my mind but that this man would have lost almost every shoat 
in his drove had he permitted them to remain in the infected — <8. ie 
feed-lot. 
In many droves that are not moved, pulmonary complications fe 
result. It is my belief that these complications arise from inhala- ae 
tion of dust that has become infected from the fecal discharges. a 
When this occurs, fatalities result and, as a rule, not many sur- © 
vive an attack of this kind. It is my observation that the aver- ee na 
age mortality in droves where efforts are made to follow recom- 
mendations will run 30 per cent. In exceptional cases, the disease - 
terminates with a relatively small death loss. Spontaneous recov- 
ery with no treatment or sanitary measures is occasionally _ 
reported. 


SUSCEPTIBILITY 


Field observations show that swine of all ages, cholera- 
immunized or cholera-susceptible, are susceptible to swine dysen- wa oe 
tery. It would seem that very young pigs have less resistance — sk te: 
to the disease than older swine; also, that recently vaccinated _ <- 
swine are more susceptible, due, no doubt, to the leukopenia that cm 
follows the serum-virus treatment, demonstrated by Dr. C. N. aes st 
McBryde. In fact, it is the opinion of some veterinarians that abe . 
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the serum-virus treatment has been the spark that set off this 
alarming disease, especially in incidents of insufficient serum 
dosage and otherwise incompetent administration. In short, any 
conditions that lower the resistance of the animal naturally ren- 
der it more susceptible to the disease. 


It is also the observation of veterinary practitioners in lowa 
that one attack of this disease does not render swine non-sus- 
ceptible to subsequent attacks. Farmers on numerous occasions, 
have pointed out animals to me identified by markings which 
have gone through more than one attack. Either this is the case 
or such animals did not completely recover. 


A veterinarian in Buchanan County had a case in his practice 
that might be of interest in this connection: 


This drove received medicinal and biological treatment. Also 
_ changes were made in diet and strict sanitation was established. 
Fatalities ceased after a 10 per cent death loss, but the disease 
started up again whenever corn was added to the diet. The owner 
_ finally had to give up trying to feed corn to the remainder of 
- the drove and marketed them before they were really finished. 
_ It is the opinion of many veterinarians that irreparable damage 
is done the intestinal tract in many animals which go through 
ane swine dysentery or they continue to harbor the infection after 
they have apparently recovered and have done well for a period 
ING of time. Other veterinarians hold the opinion that biological 
Cae agents cannot produce an artificial immunity when no natural 
_immunity follows recovery from an attack of the disease. 


TRANSMISSIBILITY 


Swine dysentery is most likely transmitted by the ingestion 
of infective material. Pulmonary complications probably result 
_ from inhalation of infective dust. 


The disease may be transmitted experimentally by feeding 
if _ intestinal tissue from affected pigs to normal pigs, according to 
ie = Biester, Schwarte and McNutt. These investigators further state: 


sf The experimental cases were confined to several pens in a barn. 
«In this same barn, but in other pens, some non-infected pigs were 
-——ss&kept for as long as five weeks but the infection never escaped from 
ss the infected pens. In some instances the same attendant, clean- 
{ng his rubber gloves and boots with antiseptics, cared for both 
groups. Previous observation showed that pen exposure without 
feeding intestinal tissue resulted in infection. We have often 
observed that this hemorrhagic enteritis occurs when hogs are fol- 
lowing cattle. This probably is only a coincidence. A calf was 
drenched with material from affected swine but it failed to show 
response. 
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This quotation brings up some points that should be empha- — 
sized : 
That the disease may be transmitted by feeding affected ma- — 
terial. 
That it may be transmitted by exposure in infected pens. This 
is evidenced by infection being so frequently contracted by hogs _ 
passing through public sales. 
That premises may remain infected for a variable length of 
time, probably from three months to three years, according to 
personal observations. 
That new additions of swine to a drove are a means of trans- __ 
mission. 
That cases have been noted in which new importations of cattle —_— 
appear to have been responsible for the disease in a drove of 
swine previously healthy. Even though the disease is not trans- 
missible to cattle, experimentally or otherwise, we in the field | 
can not understand why cattle cannot be carriers. 


PERIOD OF INCUBATION hee 
To quote further from Biester, Schwarte and McNutt: Rid 


The cases produced experimentally, by feeding intestinal tissue 
and contents, showed an elevation of temperature beginning from 
the fourth to the sixth day and in one instance not till the seventh 
day. One pig did not show a rise in temperature. Diarrhea 
appeared about the sixth day. Usually, the elimination of blood 
began one or two days later. 


In the field, it is more difficult to determine the period of 
incubation but it is believed to be usually about seven days but 
may be longer or shorter. It is the opinion of a number of prac- 
titioners that the period of incubation may be as short as two | 
days. 

A case is recalled of a drove that was purchased at a com- | 
munity sale and immediately trucked home. These cholera-im- _ 
mune shoats were brought from the farm to the sale on the same © 
day they were sold. They sickened two days after their arrival 
at their new home. The farm where the shipment originated was 
visited, as it was believed that surely the shoats came from a 
sick drove. Such was apparently not the case, for the remaining 
shoats on the farm were doing fine. The farmer claimed he sold | 
these shoats due to shortage of feed. The local veterinarian veri- 
fied this fact and further stated there had never been any yard 
diseases on this particular farm to his knowledge. From our 
observation, it appeared that this shipment was exposed while 
passing through the community sale and that the period of incu- 
bation was two days. a 
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ETIOLOGY 


From a field standpoint, not much can be said concerning the 
etiology. A variety of microérganisms, both bacterial and pro- 
tozoan, are named as causative factors by laboratory men. They 
receive numerous specimens submitted by veterinary practition- 
ers for laboratory examination from a great many infected 
droves. Many investigators concur. Others claim that these 
organisms should be considered as merely associated with the 
disease and that the etiology should be considered as unknown 
until definite evidence has been presented and examined. The 
question arises as to whether there is a specific causative factor 
and whether the organisms mentioned are merely secondary 
invaders which aid the primary factor in its destructive work. 
_ Evidently the bacteriological picture changes as the disease pro- 
gresses in a drove. 


CLINICAL SYMPTOMS 


: When we first see these cases in the field, the symptoms are 
pretty well established in some of the pigs and other pigs of the 
drove are manifesting the first symptoms. Usually, a few pigs 
show evidences of the disease at the onset and each ensuing day 
more animals show symptoms. The rate at which they become 
ie sick depends upon the virulence of the infection, no doubt, for 
in some droves the disease develops very rapidly. In some 
affected individuals there may be complete loss of appetite, dimin- 
ished appetite, or no impairment of appetite whatsoever. Diarrhea 
oe is an early symptom, which at first is often dark colored, later 
Ie ire becoming bloody, with mucus and sometimes croupous exudate. 
re nae Sometimes animals are noted that move about freely and actively 
exude of apparently free blood. 


ie ably from as low as 100.8 to 105 and sometimes up to 106° F. 
__- Usually, the temperature runs about 104.5. During the latter 
stages, there is great prostration. As the disease progresses in 


a drove, it appears to become somewhat less acute. Some animals 
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SWINE DYSENTERY 


POSTMORTEM FINDINGS 


According to Biester, Schwarte and McN 
The experiment animals, when killed in the early stages of the 
disease, showed a hemorrhagic enteritis, a bleeding mucosa, and 
gross free blood in the cecum and large intestine. As the disease 
progressed, this acute hemorrhagic picture disappeared and, if the 
animal lived four or five days after the blood disappeared from the 
feces, the lesions assumed a different picture. The formation of a 
diphtheric membrane occurred. During the acute stage, there was 
often a pronounced subserosal edema. 


Findings in field cases are much the same. Besides the inflam- _ 


mation and bleeding of the mucosa of the cecum and large intes- =a) 
tine, we frequently encounter a severe gastritis and hyperemic =a 
lymph-glands of the mesentery. There may be pronounced > 


nephritis and cystitis. Frequently enlargement and inflamma- 
tion of the spleen are encountered. At times a slight petechiation 


of the kidneys and bladder is noted. In the acute stages, the 
contents of the cecum and large intestine are usually very liquid, __ 
bloody in places, and dark or chocolate-colored and very fetid in 

other sections. The mucosa is intensely reddened and often 
sloughing in patches. There is frequently an edematous thick- _ 


ening of the bowel wall. In the later stages, there is usually mens 


considerable diphtheric membrane formation. 


In the pulmonary complicated cases, we find bilateral pneu- | 
monia varying from slight to extensive with consolidated areas | 
in the lungs usually gray and containing fluid, mucus, and 
sometimes pus. Also there is observed considerable fluid in the 
pleural cavity and pericardial sac. The bronchial lymph-glands | 
are frequently enlarged and somewhat hyperemic. 


DIFFERENTIAL DIAGNOSIS 


At the very onset of the disease, swine dysentery is difficult _ 


to detect but after blood appears in the feces, it is easily recog- p 


nized from clinical observation. However, the disease usually 
develops very rapidly and blood appears in the feces within two 


days after becoming sick so that some animals are invariably 


passing blood when the veterinarian is called. In the later stages, _ 
when the disease becomes somewhat less acute, and blood is no - 
longer perceptible in the feces, swine dysentery is differentiated _ 


with difficulty in the field from other less acute forms of enter- 
itis. This is not so important, as the same.control measures 
apply. 
Generally speaking, the clinical observation, supported by post- 
mortem findings and the history of the drove and the premises, 
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makes the diagnosis of swine dysentery a relatively definite 
matter. This information is necessary in the diagnosis of al] 
_ swine diseases. The chief difficulty in the diagnosis of swine 
_ dysentery, in my opinion, is encountered in complicated cases, 
especially in our inability to eliminate hog cholera in cholera- 
susceptible droves. The possibility that hog cholera might make 

its appearance in any cholera-susceptible drove should never be 


The chief measure effective in controlling this disease ve been 
sanitation, and details of sanitary measures vary according to 
_ conditions on different farms. 

, Prevention is more effective than cure and, in this regard, the 
details of the McLean County system of swine sanitation should 
be strictly applied. We should bear in mind the possibility of 
mature hogs being carriers and the possibility of drainage carry- 
_ ing the infection to the new ground. Also, the spreading of 
’ oe, manure from old yards and buildings to the new ground should 
avoided. 

‘The treatment of droves affected with this disease offers a very 
- grave problem. There are times when the disease terminates 
after small losses, but usually, if strict sanitation is not applied, 
losses may be very extensive. Biological and medicinal treat- 
ments have their merits but it is unfair to expect much benefit 
_ from them without the support of sanitation and diet. The intake 
_ of infection should be controlled. If the hogs are following 
; - eattle, they should be removed. Also, all corn should be removed 
from the diet. Soaked oats and buttermilk, or sour milk, is the 
diet usually recommended in our state. During the drouth of 

1934, this problem was very much increased because oats were 
very scarce. The water supply should not be overlooked, as it 
_ may be a source of re-infection. The visibly sick animals should 
a be segregated and, if possible, the apparently well animals 

removed from the old yards and buildings to clean ground. Some- 

‘tas hogs can be confined to a concrete floor and, if this floor is 
: ant scrupulously clean, the intake of the infection may be con- 
a trolled to the extent that good results may follow treatment. The 
ae best method, however, is to remove operations to clean ground for 
5 ays a time and thoroughly clean and disinfect the old premises allow- 
os rf ing them to remain idle for a season at least and preferably 
longer. Following this, the premises may be tested with a few 
head of hogs to determine whether or not the infection has been 
exterminated. 
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disease. 

Cases have been noted in which biological treatment appeared 
to work like a charm but the variance of the organisms which 
are found associated with this disease would lead one to believe __ 
that good results should not be anticipated from its use in all — 
cases. Likewise, the protection is believed to be of short duration era 
and, if animals become re-infected, they may again develop the Oe 
disease. Sanitation, therefore, seems to be an imperative meas- | 
ure if enduring results are to be anticipated. 

-A very few veterinarians have reported good results from the ak 
use of anti-hog cholera serum but these reports remain unverified. _ a 
We do feel that the application of the serum-virus treatment to A 
droves affected with swine dysentery is contra-indicated. Pe 

The greatest problems in connection with the control of swine et 
dysentery are encountered during cold weather, when sanitation nae 
is difficult to establish and it is not possible to move the animals 
from the infected premises, likewise, in instances where cattle 


thus isolated to determine whether they are carriers of ee 


does not consider cattle feeding profitable without having hogs 
to consume the waste feed. Fifty per cent death loss is likewise 
unprofitable. The veterinarian is handicapped because, under 
these conditions, the intake of the infection cannot be controlled — 
nor the diet regulated and all treatments are ineffective. So the 
feeder sustains extensive death losses in each shipment of feeder 
hogs. On some farms, this goes on year after year and on a few 
farms, the disease seems to run out after two or three years of . 
death losses. On one farm in Grundy County, the farmer sold — 
off all his hogs and three months later purchased another ship- 
ment and did not have any further trouble. Another farmer in | 
the same community had a costly death loss last year and had _ 
no loss in another shipment, this year. These are considered 
exceptional cases, however. 

A prominent cattle-feeder in Dubuque County experienced this _ 
disease in his hogs following the cattle five years ago. For three | 
years, 50 per cent of all his hogs placed in feed-yards died after | 
recurrent attacks of the disease. One shipment of 100 head was 
split up into two lots. One lot was placed in the feed-yards with 
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lI reasonable time before being added to a healthy drove of swine. a: aS 
e A few hogs may be turned in with the new shipment of cattle eet og ¥ 4 
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the cattle and the other lot was kept away from the yards and 
buildings. Fifty per cent of the hogs in the feed-yards died and 
in the other lot of 50 head not a single hog died or developed the 
disease. 


This indicated that the feed-yards were infected. Losses con- 
tinued for three years. Then he marketed all his feeding cattle 
and hogs, gave the yards and buildings a thorough cleaning and 
disinfecting and for the past two years has had no trouble from 
the disease. Losses from swine dysentery on this farm alone 
aggregated about 300 head. 


Numerous cases of this kind could be cited, perhaps on a 
smaller scale, but illustrating the futility of attempting to control 
the disease without the application of sanitary measures and 
proper diet. 
DISCUSSION 


For the sake of discussion, the history of swine dysentery on 
two farms might well be recited: 


ae Seven years ago, Mr. H. bought 50 head of shoats from his 
brother who lived nine miles distant. His brother had never 
immunized against hog cholera and luckily had never had any 
-_- swine troubles. These 50 head and 50 head of home-raised shoats 
- Were immunized with anti-hog cholera serum and virus the day 
Mr. H. brought home the purchased shoats. Twelve days after 
Oe _ this, he castrated the boars that he had purchased. Four days 
ml later, six of these castrated shoats had bloody diarrhea and three 
died. The next year, Mr. H. raised 100 head and had them 
immunized against cholera at weaning time. He had no trouble 
£ until late that fall. All that winter, about 20 head at a time con- 
tracted the swine flu at intervals and each time about half of 
ea those that sickened with the flu developed a bloody diarrhea and 
died. He lost 75 head that winter. He was advised concerning 
the change of quarters but he did not make such changes. Every 

_ known treatment was tried, including dietary, medicinal and 
- biological treatment, without apparent benefit. The following 
spring, he had 140 pigs. When six weeks old, these pigs devel- 
oped a bloody diarrhea and 120 head died. Mr. H. immediately 
-_- yebred the sows and had them farrow in late summer, on clean 
fF ; ground, in movable hog houses. The yards and buildings were 
” thoroughly cleaned and disinfected and left idle until late in the 
- winter when the shoats were brought up to the yards and fed out. 
Mr. H. continued this procedure and to date has had no further 
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id A creek runs down from the farm of Mr. H. through the farm 

id of Mr. S. In fact, their farm pastures are adjacent. The year 

” after Mr. H. lost the 120 head, swine dysentery started on the _ 
farm of Mr. S. He had 65 head of bred sows. These sows —_— : 

i farrow and in two or three days develop a bloody diarrhea. The 

le sows and litters thus affected all died. The only sows that a pr 

d vived were those that were not pregnant. Mr. P. purchased this 3 
farm two years ago. He did not have any trouble last year, but 

e he did not immunize against hog cholera. This year, Mr. P. BS 
vaccinated 113 head. Six days after vaccination, 50 head sick- Es 

i ened, apparently with the same infection. The last report was ead 

| that 25 head died. 


The history of swine dysentery on these farms illustrates some 
of the important features that should be emphasized in this — 


summary : 
That the disease may be harbored on premises from year to 
year. 
That swine of any age may be affected. 
That lowered resistance, whether due to castration, mei, a 
vaccination, or other factors, may render animals more suscep- 
That the infection may be carried by drainage. i Oe ae 
That the disease may be recurrent in a drove. 


That sanitation was a measure that terminated the disease. on 


The procedure that Mr. H. followed, contrary to advice, was _ 
to retain the same sows but luckily he escaped ill results. In tee 
many such instances, sows apparently were carriers and started 
the disease in the newly-farrowed pigs. ae a 

We should here again stress the necessity for supporting the boar 
treatment with proper diet, sanitation, and pure water supply in Bh ; 
treating affected droves. 


Lastly, it would be well to emphasize the advisability and good — 
economy of holding under voluntary quarantine on farms newly | > 
purchased animals for a reasonable time before allowing them to % 
mingle with healthy animals on the farm. 

Members of this Association have ever exercised great influ- ‘ 
ence in urging such important precautionary measures. Our con- 
tinued efforts for the education of live stock owners along these 
lines can result in further immeasurable savings in dollars and _ 
cents in preventing the dissemination of not only swine dysentery _ 
but other costly infectious diseases of live stock so transmitted. 
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CONCLUSION 


In conclusion, let it be said that the foregoing methods afford 
the best means of control in the light of our present knowledge 
of the disease. In the field, we continue to hope that the etiology 
will soon be cleared up in order that more specific control meas- 
ures may be established to obliterate this increasing menace to 
the swine-raising and cattle-feeding industries. Not only is the 
-— economic loss from swine dysentery of grave importance but it 
interferes greatly with the successful immunization against the 
most devastating disease of swine —hog cholera. 


~ J 


PRESIDENT Recorps: If there is no discussion, and there are no ob- 
jections, we will recess until 1:30 p. m. 


The meeting recessed at 12:20 p. m. 
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THURSDAY - AFTERNOON, DECEMBER 5, 1935 

The fourth session convened at 1:45 p. m., President Records pre 
siding. 

PRESIDENT RECORDS: The first speaker this afternoon is Dr. 
H. W. Schoening, who will present a paper by himself and Dr. G. T. 
Creech, of the Pathological Division, U. S. Bureau of Animal Industry, 

n “Swine Erysipelas—With Particular Reference to Serological Diag- 
nosis.” 


te ; Dr. Schoening presented the paper. . . (Applause.) 
SWINE ERYSIPELAS—WITH PARTICULAR REFER- 
ey ENCE TO SEROLOGICAL DIAGNOSIS 

By H. W. SCHOENING and G. T. CREECH 


Pathological Division, Bureau of Animal Industry 
Washington, D. C. 


Since the recognition of swine erysipelas as an acute herd 
infection of swine is comparatively recent in this country, the 

_ diagnosis of the disease has presented many difficulties. In those 
ihe : areas where the disease first has appeared in a number of herds, 


_ siderable experience with the Senin to recognize ‘it in most 
Oe a cases. However, like other diseases, swine erysipelas may at 
ie re times be difficult of clinical diagnosis even by one familiar with 
is ue the disease, particularly in its early stages when it first appears 
=a cet in a herd. Postmortem examinations in many cases are of only 
limited help in diagnosis. 

It is not the intention here to go into a detailed description 


of the disease and its differential diagnosis, since this has already 
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been done in a thorough manner by Fosterman,' Breed,? Munce,’ © 


Hays,‘ Harrington,°® Stiles and Davis,® and others, but rather to 


tination test in the diagnosis of the disease. 
Recognizing the difficulties of diagnosis of the disease and the 


need for a specific diagnostic agent, we have been engaged in a 
study of an agglutination technic that could be applied practically 


to the diagnosis of swine erysipelas. In 1932, we reported the 
tube test as applied to the diagnosis of the disease. 


limited trials, both in the field and in the laboratory. 


We have continued our investigations since that time and now © 


desire to report the results of our studies and the present status 
of the agglutination test in the diagnosis of swine erysipelas. 

We have given attention to both the whole-blood plate test 
and tube test. The technic of the former consists in mixing a 
loopful of the whole blood to be tested with the antigen on a 
glass plate and reading the reaction within a two-minute period. 
This is the field test. The laboratory tube test is performed by 
placing various dilutions of serum in a series of tubes, adding 
the required antigen, incubating for 30 minutes at 37° C. and 
then centrifuging the tubes for four minutes at 1,800 revolutions 
per minute and reading. The technic is, in short, that described 
in our first paper.’ 

Early in our work we encountered difficulties in the prepara- 
tion of uniformly satisfactory lots of antigen. Some lots of 
antigen were quite satisfactory at the time of preparation and 
remained so for a period of two to four weeks, when they either 
became too sensitive or developed a tendency to more or less 
spontaneous clumping. Other lots of antigen were satisfactory 
for a longer period of time. During the past year, particular 
attention has been given to a study of the various factors that 
might be considered to be responsible for the instability of cer- 
tain antigens. After studying a number of these factors without 
success, attention was given to a study of the colony development 
of E. rhusiopathiae, the causative agent of swine erysipelas. Two 
types of colonies could be demonstrated, a rough and a smooth. 
Cultures made from these two types of colonies have maintained, 
after more than 200 transfers over a period of eight months, 
their rough and smooth characteristics on plating. Antigens 
were made from both types of colonies according to the standard 
method as previously described. Those made from the smooth 
type (S) were invariably more satisfactory than those prepared 


development of a whole-blood agglutination test and a laboratory _ 
In this re- 
port, quite encouraging results were obtained with the tests in _ 


Se) 


devote our time to a discussion of the application of the agglu- 
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from the rough type (R). In the S-type antigens, the organisms 
were in a fine uniform suspension, which showed little or no 
clumping on standing; showed a uniform suspension on shaking 
by hand; and had a satisfactory degree of specificity, character- 
istics which have been maintained for a period of months. On 
the other hand, antigens prepared from the R type had a tendency 
to clump after standing, to be more sensitive and to have in- 
ferior keeping qualities. 

The antigens prepared from the S-type colonies appear to be 
sufficiently stable and specific now to permit of their application 
with the plate test in the field in order to determine their effec- 
tiveness as an aid in the diagnosis of swine erysipelas. 


THE PRACTICAL APPLICATION OF THE AGGLUTINATION TEST IN 
THE DIAGNOSIS OF SWINE ERYSIPELAS 


The successful use of any diagnostic test depends not only on 
the specificity of the test materials but also on a recognition of 
the limitations of the test itself and on a proper interpretation 
of the results obtained from the use of the test. 

We do not have a biological test that is 100 per cent effective, 
The agglutination test for swine erysipelas is by no means an 
exception to this. 

Specific agglutination of bacteria by the serum of an animal 
is an indication that the animal has been exposed to microérgan- 
isms similar to those in the agglutinating fluid and that they 
have gained entrance into the animals with one of the following 
results: (1) That the animal is actually infected with the disease 

produced by these organisms, (2) that the animal has been in- 
fected with the disease, or (3) that the organisms have resided 

_ temporarily or are still present in the animal without producing 
> any visible symptoms of disease. Much information on these 
4 es points is obtained in the tube test by the dilution of the serum 

i" causing positive reactions and subsequent testing. 

Reactions in low dilutions (1:25) may mean that infection 
has been recent, or that antibodies are in the formative stage. 
Tests of the serum taken at a later date in such cases will usually 
show a reaction in higher dilutions. On the other hand, later 
a tests may give no change in the readings. Reactions are still 
ae _ in the same low dilution. This would most probably indicate that 
the animal either had contact with the organism or was harbor- 
ing it, possibly without actual infection. 

These brief examples are mentioned as a forerunner to 4 
specific discussion of the limitations of the agglutination test for 
swine erysipelas interpretations of the reactions. 
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The agglutination test for swine erysipelas has the same limi- _ 
tations as other serological tests and needs proper interpretation 
of its results. We believe that the test is best suited for de- 
termining the presence of the disease in a herd rather than for — 
picking out individual diseased animals. 

Comparative tests made with serum by the plate test and the = a 
tube test indicate a fairly close agreement in results in general. | rae 
However, in certain serums some differences have been noted. — re 
With the plate test (two drops of antigen and one of serum or M of : 
whole blood) the final reading is made within a two-minute period, pints * 
the time factor being used for the information furnished by reac- rahe Py 
tions in various dilutions of serum in the tube test. ir “h ea 

Comparative tests with the whole blood and serum by the plate | ao ees 
method are in general agreement. However, the presence of cor- _ 
puscles in the blood has a tendency to mask somewhat the clump- f ie. 
ing of the bacteria in the presence of positive serum, so that the c a 
whole-blood test is somewhat less sensitive than the serum test. _ 

The whole-blood, rapid plate test is made by placing two drops | 
of antigen upon a glass plate and adding to it a standard loopful _ 
of blood, mixing by stirring with the loop and then gently rotat- Ba : 
ing the plate. The reading is made within a two-minute period. _ 
Only when definite clumping occurs within this period is the _ 
reaction considered positive. bs 

While the two-minute period has been suggested as the time > 
limit for reactions in positive cases, it has been our observations 
that in known positive cases rapid and definite clumping is seen 
within one minute and in many instances has been noted in less — 
than one-half minute. ae, 

Where swine erysipelas is suspected in a herd, particular at- __ 
tention should be paid to the history, with reference to the pres- __ 
ence or absence of the disease in the general territory; to whether 
the animals have been immunized against hog cholera; and to am 
the history of swine troubles on the farm in previous years and — 
the results. Hog cholera should always be kept in mind as a 
possible cause of the trouble, as this disease is still the most im- 
portant single swine disease, which, it should be remembered, 
may at times be of an atypical nature. In any question of doubt, 
specific treatment for hog cholera should always be recommended. 

With the history in mind, as well as the clinical features of — 
the various hog diseases, the whole-blood, plate agglutination 
test should be applied to a number of animals in the herd. 
Animals that are obviously sick should be selected. If any 
animals show evidence of soreness in the joints, these should be 
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among the first animals tested. If a strong positive reaction is 
obtained within a two-minute period, it is an indication that the 
animal is or has been infected with the swine erysipelas organ- 
ism. Where animals have visibly enlarged joints due to ery- 
sipelas infection, a strong positive reaction is usually obtained, 
It should be kept in mind, however, that such animals have been 
infected sometime and are now in the chronic stage of that dis- 
ease, but they may, however, have contracted hog cholera or some 
other disease. It has been shown that hog cholera and swine 
_ erysipelas may exist in the same animal at the same time, so that 
a positive reaction to the agglutination test for swine erysipelas 
does not necessarily mean that some other infection may not 
also be present. 
It has been shown that agglutinins in swine erysipelas appear 
is ah in the blood-stream rather early in the disease, from two to five 
Ree: days after the animals show visible evidence of illness. This, 
ae however, may be variable and a number of animals in the herd 
iv should be tested if negative reactions are obtained. 
The test has given best results in animals that show evidence 
.1 of joint involvement. In animals showing involvement of the 
_ Skin, we have failed, in the cases that have come to our atten- 
a: tion, to obtain a positive reaction with their serum even though 
io ce in one case the specific organism was isolated from a typical skin 
ed lesion. We have as yet no explanation to offer for this. 
=a Animals that may have passed through a mild attack of the 
. disease at some previous time and made a complete recovery may 
hr still have sufficient antibodies in their blood to give some evidence 
of agglutination on the test. Likewise, animals that may have 
been exposed to the organism or animals that may be harboring 
_ the organism in their bodies without infection may also contain 
in their blood limited numbers of antibodies. 

Tests using the serum alone are more sensitive or delicate than 
those where the whole blood is used, since the corpuscles have a 
tendency to mask slight agglutination. However, a reaction to 
the whole-blood test should not be considered positive unless there 
is definite clumping within a two-minute period. Settling of 
dust on the test plate should be avoided and the drying action of 
_ the wind and sun should also be guarded against. The tempera- 
_ ture of the plate and test materials is also a factor to be con- 

sidered. Tests made at laboratory room temperature and at the 


nl satisfactorily within a two-minute period. However, in cold 
weather, a longer time should be allowed for reading or arrange- 
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ments made to use a warmed plate for the test. Slight reactions 
may indicate that the animal has had exposure at some time to 
the specific organism with or without infection. When slight 


reactions are obtained and the clinical evidence points to ery- 


sipelas rather than some other infection, tests of the herd should 


be made a few days later for more definite information, since _ 
antibodies may be in the formative stage. A subsequent test of ; 
these animals should, if they are actively infected, result ina 
strongly positive reaction. If the reactions to the test are of - ; 
the same type as the first (slight), it would probably indicate 
that the reaction is not of a specific nature from a diagnostic i. 


standpoint. It should be remembered that a number of animals 
in the herd should be tested if necessary. 


It has been found that animals injected with anti-swine ery- pict 


sipelas serum may give a positive reaction to the agglutination 
test as early as 24 hours after the injection and that the reaction 
may persist for some weeks. Agglutination tests should be ap- 
plied only to animals that have not received specific serum. 

Due precautions should be taken to prevent the transfer of in- 
fection from a sick to a healthy animal by instruments or hands 
contaminated with blood. Since humans are susceptible to in- 
fection with E. rhusiopathiae, due care should be exercised in 
handling blood or other tissues from sick animals. That human 
infections frequently occur is quite apparent from the literature. 
Munce* reports infections in twelve veterinarians. In 1933, 
there were 170 cases of human infection with swine erysipelas 
reported in Prussia.* Most cases occurred in butchers and farm 
helpers, although several veterinarians also were reported in- 
fected, one having had two infections in one year. In a limited 
trial, the agglutination test in our hands has been of value in the 
diagnosis of the disease in man.°® 

The test is only an aid in the diagnosis of the disease and in 
our hands has been of considerable value in establishing the pres- 
ence or absence of the infection in herds. It has been used to a 
considerable extent by several veterinarians in districts where 
swine erysipelas exists and they have reported favorably on its 
use. It is now proposed to extend the use of the test to a limited 
number of veterinarians in various sections where the disease 
now exists in order to obtain further information on its prac- 
tical value. 

Tissue specimens, blood, kidney, spleen, and affected joints of 
animals coming to postmortem should be forwarded to the lab- 
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whenever in areas where swine 
has not been previously definitely diagnosed or when practitioners | 
have had little or no experience with the disease. + 
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PRESIDENT Recorps: The next paper in this group is “Vesicular Exan- 
thema of Swine,” by Dr. J. Traum, of the University of California. In 
the absence of Dr. Traum, Dr. L. M. Hurt will read this paper and 
discuss the disease as observed in Los Angeles County. 


Dr. Hurt read Dr. Traum’s paper. . . . (Applause.) 
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By J. TRAUM, Berkeley, California 
Division of Veterinary Science, College of Agriculture 
University of California 


In a paper on methods of handling foot-and-mouth disease in 
the United States, presented at the 12th International Veterinary 
Congress, in August, 1934,’ a considerable portion was devoted 
to the diagnosis of the disease, and particularly to its differentia- 
tion from other similar diseases. At that time attention was 
called to a disease in garbage-fed swine, which appeared in the 
southern portion of California in 1933, and probably in 1932 
also, which was clinically indistinguishable from natural and ex- 
perimental foot-and-mouth disease, and from experimental vesi- 
cular stomatitis of swine. In its behavior in test animals, how- 
ever, this disease differed sufficiently from both vesicular stoma- 
titis and foot-and-mouth disease to warrant the use of a new 
term to identify it. The name “vesicular exanthema of swine” 
was proposed. This disease was called to your attention in 1934 
by your Committee on Miscellaneous Transmissible Diseases.’ 
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las In June of 1934, this disease again appeared in garbage- fed a 
Ts swine in California, this time in the central part of the state, 
and later in that year in three garbage-feeding ranches in south- 
ern California. No cases have been found in the state since 


| May, 1935. 

In the United States, where expensive and radical methods are has 
), used in eradicating foot-and-mouth disease when it makes its ap- 

), pearance, and where it is economically so important both from 

ne the effects of the disease and also from the effects of local, inter- _ 


county, interstate, and foreign quarantine, great caution should — 
be exercised in establishing a definite diagnosis. It is perhaps on 
this account that Mohler,® in 1918, first called attention to vesi- — 
e cular stomatitis as a new entity in cattle diseases. He also re- | 
n ported its experimental transmission to swine. 


. Vesicular exanthema of swine has thus far not been reported 
outside of California, and it probably has not occurred in other 
states. It undoubtedly would have been suspected of being foot- 
and-mouth disease, and in all cases of foot-and-mouth-like dis- 
: eases among hogs in this country, other than those reported in 
this discussion, cattle also were infected, and the disease defi- — 
nitely proven to be foot-and-mouth disease. In countries where > 
foot-and-mouth disease is enzodtic, however, there is more of a 
possibility of vesicular exanthema being overlooked by calling it 
foot-and-mouth disease. 


We will devote most of our discussion to the problem of diag- 
nosis, and also, to some extent, discuss methods of handling this 
disease. 

DIAGNOSIS 


Since the presence of vesicle formation, or the evidence of its 
previous existence, is one of the most essential characteristics 
of foot-and-mouth disease, the experienced observer, excepting 
in cases of vesicular stomatitis, had no serious difficulty in estab- 
lishing a diagnosis until the advent of vesicular exanthema of 
swine in California. Thus far no records of natural outbreaks 
of vesicular stomatitis in swine have been reported, but there 
may, however, be a first time. Field conditions which approxi- 
mate experimental inoculations have been encountered. Such 
are present in garbage-feeding ranches, where, mixed with 
the food, may be found broken glass, crockery, tin cans, needles, 
knives, and other sharp objects which may cause a break in the 
skin of the mouth, snout, or digits, and allow the virus to be 
readily introduced. 
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In vesicular exanthema of swine, as in foot-and-mouth disease 
or in experimental vesicular stomatitis, vesicles of varying size 
may appear on the snout, nose, lips, gums, or tongue, or on the 
feet between the digits, around the coronary band, on the ball of 
the foot, or on the dew-claws. Udder and especially teat lesions 
have been observed in a large proportion of nursing sows. These 
eruptions are usually preceded and accompanied by a rise in tem- 
perature, and then rupture and heal clinically the same as they 
do in foot-and-mouth disease and in vesicular stomatitis. In 
some outbreaks there may be a predominance of snout lesions, 
while in others foot lesions will be numerous. In some pens the 
vesicles will mostly be found back of the rim of the snout, but 
occasionally nearly all of the hogs in other pens on the same 
ranch will show the infection on the front portion of the snout. 
Often an animal will show lesions on more than one site. 

As a rule there is no general systemic disturbance such as is 
present in cases of foot-and-mouth disease. At feeding times, it 
is found that most of the affected hogs will come up to the feed- 
ing platform and eat their food. This, however, is not always the 
case, and since there are probably also mild cases of foot-and- 
mouth disease in which swine will feed more or less regularly, 
this factor can not be used safely to differentiate between the 
two diseases. Various degrees of lameness result from the foot 
lesions. 

Vesicular exanthema of swine usually does not spread ex- 
tensively, and may affect only a small number of hogs in a pen, 
although we have observed certain pens with practically every 
hog showing lesions. 

In view of findings such as outlined above, we should suspect 
the presence of foot-and-mouth disease, and resort to inoculation 
of test animals as we do in all suspected cases of foot-and-mouth 
disease. For test purposes, cattle, swine, guinea pigs and horses 
are used. 

ANIMAL TESTS 


The causative agent of vesicular exanthema of swine has been 
proven, at Washington and in California, to be a filter-passing 
__- virus, and is contained in the coverings and lymph of the vesicles. 

_ The coverings and lymph of unruptured or recently ruptured 
vesicles should therefore be used for inoculation, and should 
always be as fresh as possible. This is essential, for until further 
work is done with this virus, we must assume that its resistance 
is like that of foot-and-mouth disease. This latter virus has been 
proven by practically all investigators to lose its virulence rather 
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rapidly in the infected animal, although it may remain viable is i 
and capable of producing lesions for some time under certain 
conditions outside the animal body. When practical, the sus- 
pected inoculum, suspended in buffered solution, should be filtered. Pes ip. 
This, however, can seldom be done, as proper facilities for doing 
so are not, as a rule, to be had without causing a great delay A 
and without danger of spreading the virus. 

Cattle: At least two cattle are exposed to the virus. The first 
animal is injected, by means of an intradermal syringe, in any of 
the mucous membranes of its mouth, or exposed by applying the 
virus to a scarified area on the dorsal surface of the tongue and 
the mucous membrane of the gum, lips or dental pad. The other 
bovine is injected intravenously or intramuscularly. These two | 
methods of exposure are used because it has been found that local —T 
inoculation of cattle with vesicular stomatitis virus induces 
lesions which, although milder, are indistinguishable from foot- 
and-mouth disease lesions, while the intramuscular or intra- 
venous inoculation of this same virus is not apt to produce lesions, 
and in our experience so far has failed to do so. If the suspected " . 
inoculum contained foot-and-mouth disease virus, lesions would rere 
be produced in the bovine by the intramuscular, intravenous, or | 
local inoculations. If negative results are obtained in both 
animals, especially at the beginning of an outbreak, more cattle — 
should be subjected to the test. ; 

It has been the experience of the investigators in California, 
at Washington, and in Germany,‘ that cattle of various ages have 
thus far proven resistant to the virus of vesicular exanthema of 
swine. In the aggregate, 75 to 100 or perhaps more cattle have 
been inoculated with the virus from several outbreaks of this 
swine disease, and the virus has also been tested on cattle after 
its passage through the horse. On several ranches attendants 
cared for both infected swine and exposed cattle, without the 
latter contracting the disease. 

Thus we found that the virus of vesicular exanthema of swine 
yielded a negative result in cattle, while the viruses of foot-and- 
mouth disease and vesicular stomatitis produced positive results. 
However, consideration must be made for adaptation of foot- 
and-mouth disease and perhaps other vesicle-forming viruses, 
and this will be referred to later in the discussion. 

Swine: Foot-and-mouth disease, vesicular stomatitis, or ves- 
icular exanthema of swine, can be readily induced in swine by 
intravenous or intramuscular injection, or by intradermal injec- 
tion or application of the virus to a scarified surface of the snout, 
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mouth, or feet. The diseases thus produced in swine are, how- 
ever, indistinguishable from each other. In this connection it 
might be noted that on one ranch the application of the virus 
locally, intravenously or intraumuscularly resulted in transmit- 
ting the infection to less than 50 per cent of the test swine, while 
on all other ranches practically 100 per cent of the tests on swine 
were positive. 

Guinea pigs: The guinea pigs are inoculated intradermically 
on the soles of the hind feet, either by scarifying and applying 
the virus, or by tunneling the skin with a fine hypodermic needle 
and injecting the virus, or by both methods. In guinea pigs, the 
experimentally-induced foot-and-mouth disease, and vesicular sto- 
matitis can not be differentiated from each other,’ although the 
foot-and-mouth virus causes lesions which are more severe, and 
produces secondary lesions oftener, than does the virus of ves- 
icular stomatitis, but these are only differences of degree. Sey- 
eral batches of the virus of vesicular exanthema of swine, from 
different outbreaks, have thus far failed, however, to induce the 
disease in several hundred guinea pigs used in tests in California, 
at Washington, and in Europe. 

Thus we find that guinea pigs give negative results with the 
virus of vesicular exanthema of swine but yield positive results 
with the viruses of foot-and-mouth disease and vesicular stoma- 
titis. Here also the question of adaptation of virus should be 
considered. 

Horses: The horse is exposed by direct injection of the virus 
into the mucous membrane, or by applying the suspected virus 
to a scarified area on the dorsal surface of the tongue. This is 
the most suitable point of inoculation of the vesicular stomatitis 
virus for this animal. The horse has been depended upon to 
differentiate foot-and-mouth disease from vesicular stomatitis, 
and this animal also plays an important, though sometimes con- 
fusing, part in the diagnosis of vesicular exanthema of swine. 
Spontaneous cases of foot-and-mouth disease in horses exposed 
to infected cattle have been reported,® but never definitely proven 
to be foot-and-mouth disease. These observations are over- 
shadowed by the failure of German,’ French,? and American’ 
workers to transfer foot-and-mouth disease experimentally to 
the horse. 

In the California outbreaks of vesicular exanthema of swine, 
in 1933 and 1934, we have been able to induce a mild lesion in 
16 out of 28 horses used. The lesion was always mild, sometimes 
so mild that it was difficult to determine whether or not to con- 
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sider the test positive or negative. The lesion may be accom- 
panied by a slight rise in temperature (101 to 103.4° F.). In 3:0 
most cases even this slight rise is absent. The positive results aa 


‘consist, for the most part, of the blanching and lifting of the 
epithelium for about 2 to 5 mm along the lines of injection or 
scarification, or around the puncture wound. The intradermic _ 
inoculation yielded most of the positive results, although our | 
first positive “takes” were seen when virus was applied to the _ 
scarified areas on the tongue. The area in the epithelial layers _ 
of the tongue covered by the intradermically injected materials re oe 
will show a similar blanched, lifted epithelium, and when detached _© 
leaves an erosion. There may be a slight extension of the in- 
volved area. No appreciable fluid, or only a small amount, has 
been observed under the lifted epithelium. 

This picture differs considerably in severity from experimental 
vesicular stomatitis in the horse, where, in general, we would 
find the following: From 36 to 72 hours after injection with 
vesicular stomatitis virus, the tongue shows areas of blanched, 
easily detachable epithelium at the site of inoculation, which soon 
fills with clear, straw-colored fluid. These areas coalesce, form- 
ing a large vesicle containing from 5 to 10 cc of fluid. In the 
next 24 hours, the vesicle ruptures, leaving a deep, red, raw 
erosion, which heals very slowly. 

No natural cases of vesicular exanthema of swine have been 
observed in the horse, although we suspect that such cases may 
have occurred, and perhaps would explain some of our failures 
to transfer the disease experimentally from swine to horses. This 
also indicates that it is very desirable to obtain horses for the 
tests from other ranches or localities. 

Positive results in the horse point to a malady other than foot- 
and-mouth disease, and place it closer to vesicular stomatitis, for 
the virus of vesicular exanthema of swine, as noted above, pro- 
duces comparatively very mild lesions in the horse. 

Summary of animal tests: In differentiating between these 
similar diseases by means of the test animals discussed above, 
we conclude that a diagnosis of foot-and-mouth disease is justi- 
fied when typical vesicles, preceded by a rise in temperature, de- 
velop in swine, cattle and guinea pigs, but not in the horse; that 
when all of these four species develop vesicular lesions, the dis- 
ease should be considered vesicular stomatitis; but when lesions 
are produced in swine, less frequently and to a milder degree 
in horses and not at all in cattle or guinea pigs, we have a con- 
dition which is typical of vesicular exanthema of swine. 
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IMMUNITY TESTS 


Theoretically, a definite and most accurate diagnosis should 
be possible by the use of one or more of the immunity tests 
which have been developed for foot-and-mouth disease and for 
vesicular stomatitis, and which have been used at Washington 
and in Germany, and perhaps also in England, for vesicular 
exanthema of swine. 

Details of procedure and setups for such tests will not be dis. 
cussed at this time, excepting to call attention to the fact that 
while in foot-and-mouth disease, and in vesicular stomatitis, 
guinea pigs have been used principally for these immunity tests, 
the horse, or preferably swine, must be resorted to in the case 
of vesicular exanthema of swine. 

The cross-immunity tests thus far reported by Reppin and Pyl; 
of the Riems Institute, show that the virus of vesicular exan- 
thema of swine distinctly differs immunologically from the three 
standard types of foot-and-mouth disease virus. In similar tests 
with the virus of vesicular stomatitis, three of seven recovered 
cases of vesicular exanthema of swine developed local lesions when 
injected with vesicular stomatitis virus. Therefore, the authors 
concluded that there is an immunological relationship between 
the viruses of vesicular stomatitis and vesicular exanthema of 
swine. At Washington, cross-immunity tests on horses failed 
to show this relationship. 

Unreported work in the Bureau of Animal Industry at Wash- 
ington suggests that there may be different types of the vesicular 
exanthema virus. The recognition of different types of virus 
in foot-and-mouth disease, and in conditions resembling foot- 
and-mouth disease, complicate the interpretation of these cross- 
immunity tests. 

Size of virus: A great deal of work has been done, and various 
technics have been developed for measuring filtrable viruses. 
Gallaway and Elford® have found vesicular stomatitis virus to 
be approximately ten times the size of the foot-and-mouth dis- 
ease virus, the former being 80 to 100 my, while foot-and-mouth 
disease virus is 8 to 12 mp. The virus of vesicular exanthema 
of swine has been sent from the United States to these investi- 
gators, but the results, if reported, have not as yet come to my 
attention. 

Realkalinization test: The realkalinization method of Reppin 
and Pyl* fails to destroy the virus of vesicular exanthema of 
swine. In this respect it behaves like the virus of vesicular 
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stomatitis, but not like the foot-and-mouth disease virus, w hich» 
is destroyed by the Reppin and Py] realkalinization technic. 


Test on European hedgehog: British workers’® have found the 
hedgehog highly susceptible to foot-and-mouth disease virus. 
Mohler": failed to infect a European hedgehog with the eae 
of vesicular exanthema of swine. a 

Adaptation of virus for certain species: The possibility of the et 
loss of infectiveness of the foot-and-mouth disease viruses, and 
perhaps those of other vesicular diseases, for species commonly _ re 
susceptible to the virus, must be taken into account when de- _ 

pending upon test inoculation of animals in making a diagnosis. é 


References in the literature on adaptation of the foot-and-mouth | 
disease virus for certain species of animals are not rare. In _ 
1927 and 1928, in Germany,’'? a foot-and-mouth disease virus _ 
from swine was encountered which readily produced the disease — 
in swine, but which could not be transferred to cattle except in © 
rare instances and with great difficulty. In Germany also, the ae 
virus causing foot-and-mouth disease in sheep and goats, in 1919 
and 1920, was found to be only slightly infective for cattle and i 
swine. The usual finding is that cattle and swine are more sus- __ 
ceptible than goats or sheep. men 

The British research committee’® on foot-and-mouth disease i 
reported several instances where proved South American foot- — 
and-mouth disease virus from cattle would not induce lesions in 
guinea pigs even after many trials, but would, at the same time, a 
readily infect cattle with the typical disease. However, a per- _ EY 
sonal communication indicates that they have finally succeeded ins i 
in transmitting the disease to guinea pigs. ‘ 


At the Riems Research Institute’? the results with Argentine __ 
virus were the same as those reported by the British investi- _ ‘ 
gators. Perhaps both groups were working with virus from the _ 
same outbreak. The work at Riems showed also that the virus 
induced the disease in swine, and that only after many passages py 
through cattle and swine, during the course of a half-year, were | 
they finally able to produce the disease in guinea pigs. 


Many of us since the universal confirmation of Waldman 
and Pape’s'* repeated transference of foot-and-mouth disease to — 
guinea pigs, have been laboring under the wrong impression that te 
all foot-and-mouth disease viruses produce lesions in guinea pigs, — 
and the failures which most of us have at times encountered have | 
frequently been considered as an indication that the virus had | 
perished. Some of such failures to transmit foot-and-mouth dis- __ 
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ease virus no doubt were due to a strong adaptation for the 
species from which it was originally secured, and to the loss of 
infectivity for the guinea pig. The importance of giving con- 
sideration to the possibility of predilection or adaptation of 
viruses for certain species in making a diagnosis is evident. 


METHODS OF CONTROL 


In California, in 1932, the virus readily infected swine, bu 
failed to produce lesions in any of the other test animals used, 
~ namely, two horses, 24 guinea pigs, two calves, two heifers and 
one cow. 


In the 1933 outbreak of this disease in San Diego County, 
California, we were fortunate that one of the first two horses 
exposed to the virus developed a mild lesion with a slight rise 
in temperature (101°). Swine were readily infected, but the 
- guinea pigs and cattle did not develop lesions. Before the results 
of further animal tests with virus from other swine and from 
the mild “take” in the horse were available, we asked and ob- 
_ tained permission from Washington to proceed with the slaughter 
_ of the hogs on the premises and with the cleaning and disinfec- 
_ tion of the premises as practiced in foot-and-mouth disease out- 
_ breaks, and to await pronouncement of definite diagnosis until 
_ further work had been done. We also obtained permission from 
the state and federal agencies to continue and extend the animal 

tests on a portion of the infected ranch until the cleaning and 
disinfection neared completion. 


In the meantime, systematic inspections of hog and cattle 
ranches were being carried out, as is done in foot-and-mouth 
= _ disease outbreaks. Hogs on two nearby ranches were found to 
Ss _ be infected. Agreeing with the animal tests in California, those 


eae tests made with virus sent to Washington by air mail resulted 
ie in infecting swine and horses, but not cattle or guinea pigs. 


At the United States Bureau of Animal Industry Experiment 


ete from this outbreak had also been sent by Dr. Mohler to the 

_ _Riems Institute for further study, and especially for cross-im- 
- munity tests with foot-and-mouth disease immunes and viruses. 
* cel Further work at the Bureau Experiment Station confirmed their 
Bnet early findings and those obtained by us in the field. The results 
of the German studies, reported to Dr. Mohler, demonstrated 
that the virus of vesicular exanthema of swine was distinctly 
different immunologically from foot-and-mouth disease viruses. 
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The German workers were also able to induce lesions in horses 
and swine, but not in guinea pigs or cattle.* 

When the disease was encountered in central California, in 
June, 1934, animal tests in the field and at the Bureau Experi- 
ment Station, with virus from several ranches, indicated that 
we were dealing with a disease caused by a virus similar to that 
found in 1933. There were available for guidance the results 
of our studies, and also those made by the Bureau and the Riems 
Institute on the 1933 virus. Strong efforts were made in 1934, 
by various influential persons and organizations, to have the 
authorities order the slaughter and burial of animals on in- 
fected ranches as was done in 1933. 

The authorities at Washington stated that the methods of 
control used in vesicular stomatitis of cattle and horses were to 
be the basis for the handling of this disease. Briefly, these con- 
sisted in the quarantine of animals, and prohibiting their move- 
ment from the infected premises for a period of 30 days. This 
was modified to some extent to fit the practices on the garbage- 
feeding ranches. 

After the disease subsided on a ranch, hogs were permitted to 
be sent for slaughter after an inspection on the premises within 
48 hours before slaughter, and preferably within 24 hours. In 
such cases the hogs were trucked or shipped directly to the 
slaughtering pens. Unnecessary transfer or detainment in yards 
was avoided. 

With this method of handling the disease decided upon, some 
of us thought it desirable, for obvious reasons, to infect arti- 
ficially all apparently noninfected animals, and also perhaps, for 
a short period, all additions to the ranch. The intramuscular 
injection of a small dose of virus was considered the simplest and 
most rapid method. Unfortunately, in one such trial with field 
virus on 100 uninfected and presumably unexposed hogs brought 
to the infected ranch, there resulted a heavy morbidity and some 
mortality from intercurrent infection. The advisability and 
practicability of such procedures is therefore not yet determined, 
and more experimental work is necessary before trying any im- 
munity methods in the field. 


DISCUSSION AND SUMMARY 


From the above presentation it is evident that we are dealing 


*Excerpt from communication, Prof. Dr. Waldmann to Dr. J. R. Mohler: 
“The picture of such a generalized hog disease, after infection with the 
virus in question, corresponded fully to that in hoof-and-mouth disease, so 
that even we, who work daily with hoof-and-mouth disease, could no 
distinguish between the two.” Es 
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even from its course, can not safely be differentiated from foot- 
- and-mouth disease without the aid of animal tests. Although 
se differences have been pointed out, we must consider that the 
viruses of foot-and-mouth disease, vesicular stomatitis and 
vesicular exanthema of swine are closely related. In fact, the 
fe, Ee first two have been demonstrated by various tests to be so much 
a alike that, aside from their immunological differences, only the 
- eonstant pathogenicity of the vesicular stomatitis virus for the 
fs x horse, and its lower degree of pathogenicity for cattle and guinea 
te 3 oo differentiates it from foot-and-mouth disease virus. 

oe ee The vesicular exanthema virus has not as yet received so much 


viruses. Thus far it fais been found to differ immunologically 
from foot-and-mouth disease, and to be not altogether in accord 
It also dif- 


immunologically with the vesicular stomatitis virus. 
fers from both by its failure to induce lesions in guinea pigs and 

in cattle, and it further differs from foot-and-mouth disease virus 


by its infectivity for the horse. All three viruses seem experi- 
mentally to be equally pathogenic to swine. 

For a period of almost 20 years, we have been differentiating 
foot-and-mouth disease from vesicular stomatitis, and in the case 
of the latter we have not invoked a drastic slaughter method or 
severe quarantines, but have simply prevented movement of in- 
fected live stock from the individual premises for a period of 
approximately 30 days. We have had no serious spread of this 
malady. We have no reason to change our methods of control 
of vesicular stomatitis. 

We have thus far found greater differences between vesicular 
exanthema of swine and foot-and-mouth disease than we do be- 
tween vesicular stomatitis and foot-and-mouth disease. In 1932, 
we were probably dealing with vesicular exanthema of swine, 
but it was not at the time permissible to carry the tests to the 
desired point, and although a diagnosis of foot-and-mouth dis- 
ease was made, and the eradication proceeded with accordingly, 
the virus causing the outbreak in 1932 will have to be recorded 
as not having been definitely identified. 

In the 1933 outbreak, while awaiting a diagnosis, we proceeded 
to slaughter the swine on the infected premises, and to clean 
and disinfect without establishing any drastic quarantines. Since 
then, the viruses of the 1933 and 1934 outbreaks have been 
studied not only in the field but also in Washington and at the 
Riems Institute, and the results of the three investigating groups 
were the same, namely, there was transmission of the disease 
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to swine and horses, but not to guinea pigs or cattle. When the 
disease broke out in 1934, and the field results indicated that we 
were dealing with the same virus which caused the disease in 
1933, i. €., a virus which has been proved to be different than 
foot-and-mouth disease, we applied methods of control based on 
those used in vesicular stomatitis. 

If what has been done in California in 1933 and 1934 can be 
considered as a precedent for future guidance, we could take a 
middle course when we encounter a disease which markedly simu- 
lates foot-and-mouth disease but which can not definitely be 
proved one way or the other without great delay. This course 
would consist of slaughter methods without severe quarantine. 
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DISCUSSION 


Dr. L. M. Hurt: Attention is occasionally drawn to new diseases or 
to old ones which appear in new phases or places and therefore amount 
to the same thing as far as our current knowledge of enzodtics and 
epizoétics to which animals are susceptible is concerned. The unex- 
pected appearance in a single herd or several herds of a hitherto unde- 
scribed set of symptoms and a series of changes constituting a hitherto 
unchartered course of disease developments, especially if a serious 
mortality rate is reached, will cause much agitation in the minds of 
practitioners, experimentalists and research men. When the new or 
hitherto undescribed symptom complex approaches very closely the 
recognized course of development of a well known and highly destruc- 
tive disease of animals in foreign countries, the effect is much the 
same. Errors in diagnosis are likely to be made until properly quali- 
fied investigators are enabled to enter the field and establish carefully 
planned experiments, cultural, bacteriological, serological and micro- 
scopical tests. 

The results of their work are viewed from the point of vantage 
gained by experience. If the disease is one that has gained access to 
our shores from a foreign land, the proper methods are outlined for its 
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control and eradication. If, on the other hand, the investigations lead 
to the diagnosis of a disease which has not been encountered in the 
experience of trained observers and described in our records or the lit 
erature of our profession, then an interesting study is afforded to all] 
having contact with the disease. 

Such a case recently occurred in California and the new disease has 
been named vesicular exanthema of swine. It is highly contagious to 
swine, the infective agent being a virus capable of producing symp- 
toms and lesions very similar to those observed in swine affected with 
foot-and-mouth disease. The similarity in new outbreaks is too strik- 
ing to give any comfort to either the owners, veterinarians, or live 
stock sanitary officials in the area in which it appears. 

This was probably its third appearance in California. Of the previ- 
ous outbreaks, one occurred in Orange County, in 1932, and was car- 
ried over the line into Los Angeles County; the other in San Diego 
County, in 1933. Experimental work in the first instance was not al- 
lowed to proceed to any definite conclusion. The infected and exposed 
hogs were disposed of by federal and state governments as if the case 
were foot-and-mouth disease; also the second, without a diagnosis. 
However, during this second outbreak, which occurred in San Diego 
County, research work was carried to a point indicating a strong prob- 
ability that a new disease was affecting our hogs. Samples of virus 
from lesions of sick hogs were forwarded to the Chief of the Bureau 
of Animal Industry at Washington, D. C., and by him to laboratories 
in Germany, in which experimental work upon foot-and-mouth dis- 
ease, vesicular stomatitis and other diseases similar in appearance 
are being studied. As a result of exhaustive tests run in both coun- 
tries, it was announced, late in 1933, that the disease was not true 
foot-and-mouth disease, although similar in many respects, and figura- 
tively, at least, “betwixt and between” foot-and-mouth disease and 
vesicular stomatitis. 

During 1934, another outbreak was detected. It broke out in the 
San Francisco Bay district and spread rapidly to 15 premises in the 
counties surrounding the Bay. The history in each instance was very 
similar. Its appearance was marked by sudden onset, rapid spread 
for several days, with increase in intensity of symptoms and extent of 
lesions; followed by a definite down curve in infectivity and severity, 
and finally by apparently dying cut altogether. However, it smoldered 
in a mild form, largely confined to the brooder pens, and was capable 
of “flaring up’ again among newly purchased feeder stock when they 
were brought into the infected premises. 

On account of the similarity in symptoms and lesions of the infected 
swine with those noted in the San Diego outbreak, the federal and 
state veterinarians conducted exhaustive tests. The presence of the 
disease within the state was immediately brought to the attention 
of the field veterinarians in charge of hog ranches in our county. 
Special vigilance was observed in making inspections which were 
conducted at more frequent intervals, so that if by any chance it 
should be carried from the Bay counties to this area its presence 
might be detected as early as possible. No evidence was noted of its 
appearance in the county until October, by which time we were com- 
mencing to feel fairly secure from exposure by reason of the distance 
separating us from the Bay section. 

On October 10, sick hogs were observed on the ranch wherein we 
had our last experience with true foot-and-mouth disease, which, of 
course, added a chill to the telephone report of the field veterinarian 
making the discovery. The ranch containing 3,500 hogs was immedi- 
ately quarantined and placed under guard. State and federal authori- 
ties were notified and tests started upon experiment animals, includ- 
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ing horses, cattle, calves, grain-fed pigs and guinea pigs. Upon ar- 
rival of Doctor Traum, representing the Bureau, and Doctors Duck- 
worth and Stuart, State Department representatives, more experiment 
animals were secured and diagnostic tests begun. 


The quarantine regulations enforced were exactly the same as those 
observed in an outbreak of foot-and-mouth disease. This is one of 
the serious aspects of these outbreaks. Live stock sanitary officials 
cannot guess at the nature of this disease, nor can they afford to take 
any chance regarding the outcome of its spread until fully informed 
of its nature. As a result, it is necessary to conduct the usual foot- 
and-mouth tests on experiment animals. In its initial stages it will 
baffle the most experienced among the old foot-and-mouth disease fight- 
ers. If a typical case were placed on a table before a group of exam- 
iners, it would puzzle any of them to say that it was or was not the 
real thing, from a clinical examination alone. 


The progress of this disease after its appearance upon a premise, 
however, is reassuring. During the first few days its virulence seems 
to be increasing. Rapid spreading, with the customary “jumping” of 
virus from pen to pen, and the rapid development of symptoms so 
characteristic of foot-and-mouth disease are apparent. By the end 
of the first week, the virus seems to have lost interest in the job. 
In searching for fresh virus after the first week, we were surprised at 
the abatement in symptoms and scarcity of good vesicles, compared 
to the first few days. Breaking of lesions on nose, tongue and feet 
was attended by an immediate drop in temperature, followed by rapid 
gain in appetite and early return to normal condition. 


Little lameness was noted after a few days except in heavy sows, 
and shoats which had suffered lesions in three or four feet. In the 
first pens affected practically all the pigs reacted. .Those pens affected 
a few days later did not show reaction in over one-half of the pigs. 
After ten days, we were surprised to find only five or ten per cent of 
a lot developing symptoms and lesions after definite exposure through 
feed or actual contact. 


In our experimental work we had no difficulty in transmitting the 
disease to “country” pigs, that is, those brought in from grain-feeding 
plants for experimental purposes, although in a later break Doctor 
Traum found a type of virus that was undependable to the extent that 
it would “take” on only about one-half of the experimentally exposed 
grain-fed swine. 

About the time we were letting down from high tension with the 
negative results of our tests for foot-and-mouth disease, an outbreak 
was reported in a neighboring county, involving a ranch upon which 
50,000 head are maintained. The federal and state government repre- 
sentatives immediately started another series of tests upon the newly 
infected premise and conducted experimental work as long as it seemed 
necessary. Representatives of our Department were detailed to assist 
in this important work in every way possible. The test in both in- 
stances proved negative for foot-and-mouth disease and vesicular stoma- | 
titis, and positive for vesicular exanthema, a name which had been © 
coined to designate the disease during the San Francisco outbreak, 
since it so aptly describes the lesions in two words. 


From the nature and source of the food in these two outbreaks, the 
virus was believed to have originated in the Bay area. The northern 
outbreak had necessitated holding several thousand hogs in quaran- 
tine for several weeks after they were ready for market, thus produc- | 


of these heavy carcasses were disposed of to the best advantage after 
the quarantine was lifted. The infection, therefore, probably gained — 
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entrance to these ranches in Los Angeles and San Bernardino coun- 
ties in meat trimmings from heavy carcasses received from pack- 
ing-houses in the San Francisco Bay region. Possibly some heavy hogs 
were trucked south for slaughter. 


On November 20 and December 5, the third and fourth outbreaks 
occurred upon smaller ranches in Los Angeles County. These were 
placed under strict quarantine until a full set of tests to exclude foot- 
and-mouth disease could be conducted upon each premise. Since the 
experimental staff of the federal and state departments were very busy 
upon the first two premises mentioned, these later tests were con- 
ducted by members of the Live Stock Department. ‘The virus in both 
latter cases proved to be of low virulence and did not affect over one- 
half of the hogs in either place. 


An interesting peculiarity was noted in the November 20 break. 
Vesicles appeared only upon white hogs during the first three weeks, 
after which lesions were found upon the black and red hogs. Tem- 
perature studies were disappointing on both of these premises. After 
tests were completed, quarantine restrictions were modified. For 60 
days after the last case was observed on a premise, no hogs were 
allowed to be moved except for immediate slaughter. Feed-wagons 
and other equipment were not permitted to move to other hog ranches 
without proper cleaning and disinfection. We were unable to estab- 
lish any connection between any two of these outbreaks. The prob- 
ability of the virus coming from a common source was rather gen- 
erally accepted, that is, in meat trimmings from pork prepared while 
hogs were carrying high temperatures and active lesions of the disease. 


Extreme caution was observed by representatives of the State 
Department and our office in not allowing the removal of any hogs 
from the infected premises unless and until they had been carefully 
inspected for the presence of lesions, and then only for immediate 
slaughter. A written release was prepared covering each shipment 
for the information of the veterinarian in charge of the packing-house 
making the purchase. This inspector, in turn, was required to make 
a careful count of the number received and report same to the State 
Department. It was further required that any hogs released for 
_ slaughter should not be unloaded in any public or private pens or 
yards but must be delivered to the killing-floor or into the chutes 
leading thereto. After each delivery the trucks were carefully cleaned 
and disinfected under official supervision. 


All slaughtering in our area is conducted under federal and State 
_ Department of Agriculture meat inspection system, which gave addi- 
_ tional protection against the release of any pork from carcasses show- 
ing lesions and which might carry infection through meat scraps to 
“hal other ranches. Apparently this was the “cause and effect” explana- 
oa tion, since no spread occurred directly from the ranches mentioned 
aa WA: nor did any new breaks occur as the result of distribution of meats 
ee ‘ prepared from hogs released from these infected premises. 

Pee. Temperatures ranged from 3.8 to 6.8, averaging above 4.5. Test 
swine ran temperatures in 24 to 36 hours after inoculation, practically 
the same as noted in natural infections. Vesicles developed sometimes 
in 30 hours and ordinarily inside of 48 hours after inoculation, slightly 
more quickly following the snout-and-lip scarification method than 
the intramuscular or intravenous injections. Secondary vesicles some- 
‘times occur on feet, snout, lips or tongue in five to seven days after 
inoculation. Lesions are almost entirely subepidermal and _ possibly 
igre. - the walls were slightly thinner than those noted in cases of foot-and- 
‘mouth disease. The borders of the vesicles are usually regular, that 
is, the lesions are circular, ovoid, or elliptical. When they are multiple 
and become confluent the broken lesions may present a very uneven 


and remained normal. One point searification in tite 
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Fresh lesions suggest light burns in that they appear lighter ie 
color than the surrounding healthy tissues and are filled with straw- _ 
colored lymph or serum, which may be slightly darker or even carry 
a reddish tinge in scme specimens. These latter cases probably re- 
sult from bruising. Lesions vary considerably in size from that of 
a lentil to large vesicles measuring 20x40 mm on the snout, 10x15 mm 


on lips and 5x10 mm on the tongue. Those appearing on the feet in 
this outbreak were usually not very large, varying from 2x3 mm up | 
to 3x10 mm. However, they may be numerous and become confluent _ 
so that they surround the hoofs completely. They were usually con- _ 
fined to the coronary bands and only occasionally observed between | 
the digits. In foot-and-mouth disease the tissue reaction in the feet 
is apparently more severe, extends more deeply and causes consider- © d 
ably more lameness, although the appearance of the fresh lesions is | nt 
very similar in appearance to those produced by this virus. *. 
In this outbreak a surprisingly large number of hogs showed ine {aes 
and lip lesions. We were lead to make this discovery after failing to ea? 
find satisfactory snout and foot lesions for fresh virus supplies in es ] 
lots of hogs which should have shown large numbers of cases. Finally, er 
a few were caught that seemed to be rather “dumpy.” Some of these 
showed two to four degrees rise in temperature, and were carefully ex- | 
amined for beginning iesions, including tongue and lips, by use of 
the speculum. We were surprised to find several swine showing 
lesions in these organs which showed no other lesions and practically 
no indications of disease. After this experience we made it a point | 
to “mouth” all hogs more carefully. 
In our experimental inoculation of bovines we included two cows — 
and two calves. Intramuscular and intravenous injections were used, 
also scarification of tongue and dental pads. All methods of inocula- 
tion gave negative results and temperatures remained unaffected. 
Seven horses were used in this test, the tongue in three being _~ 
scarified and punctured and the others treated by tunnelling and punc- Barer 
turing. Of these, our horse 2 developed superficial lesions, paralleling + 
the lines approximately 4x3, 3x2, and 5x4 mm respectively, 24 hours © 
after injection. One day later, the borders had extended about 1 mm 
at each point, suggesting a fringed epithelium. On the third day, ; 
coverings having broken on the second day, the erosions were some- — >, 
what larger, the middle and outer borders meeting. No temperature © 
reaction developed. 
Our horse 3, likewise exposed by the tunnelling method of injec- , 
tion, showed in 24 hours blanching and lifting of epithelium the length 
of the tunnels, that is, approximately %,-inch, or the length of the 
needle used. On the second day, the two outer tunnelled areas showed 
a 4mm lifting and the inner one 3 mm, extending the full length of 
the tunnel. The lymph in these swellings was collected and saved 
for test purposes. On the third day, tunnelled areas showed a 4-mm 
lifting and the inner one 3 mm, extending the full length of the tunnel. — 
The lymph in these swellings was collected and saved for test pur- a 
poses. On the third day, tunnelled areas were still larger. Definite 
healing began with the fifth day. Our mare 5 developed very 
g00d vesicles up to the second day, 7x4 mm, 3x4 mm and 3x2 mm in 
extent each over tunnelled site. This lymph was also saved for experi- 
mental work. On the third day, another small vesicle was observed ee 
over a puncture. 
In our horse 6, treated by scarification and puncture, rise of | eo oe 
temperature was noted beginning at 99° on the second day, 99.6° on i. 


the third, 102.8° on the fourth, and 104.4° on the fifth day. It then 
fell to 101.2° on the sixth day and was 99° again at the end of the | 
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developed a 1-mm lifting on the second day, which remained about 
the same in size and appearance until the fourth day, after which it 
healed quickly. Of these horses, six were brought in for experimental 
purposes. One was owned and kept on the ranch. No reaction in 
temperature or at ‘points of inoculation was noted in this last-men. 
tioned animal, nor in horses 1 and 4, all of which were treated by the 
puncture and scarification method. 


Six guinea pigs were inoculated with virus taken from different 
hogs upon the premise. Injections were made by the tunnelling 
method on the right hind foot, and scarifying or puncturing the left. 
Inspections, continued for ten days, failed to reveal any reactions from 
these inoculations. 


In the present state of our knowledge the results of these tests as 
noted are considered sufficient proof that the infection was not foot 
and-mouth disease, and that its natural infectivity is confined to hogs 
alone, Hence, the new name was required for its designation. 


We planned to run cross-immunity tests, using virus from these three 
ranches, but since the rainy season came upon us early and facilities 
for experimentation were inadequate to warrant taking any risks, this 
procedure was considered inadvisable. Samples of the several strains 
of virus and supplies of serum from recovered hogs were preserved and 
forwarded to Doctor Traum. 


Advice from the Bay region during the winter months brought the 
information that nearly all their infected ranches showed some active 
cases. We were agreeably surprised, therefore, when all three of our 
outbreaks seemed to clean up; even the brooder pens apparently did 
not harbor the infection. 


The disease seemed to have disappeared entirely by the middle of 
February. No active cases were cbserved upon any of the quarantined 
premises between February and April and our quarantine restrictions 
were practically removed. Light feeder pigs were allowed to be 
brought in at intervals and as a test were thoroughly mixed with the 
hogs that had been through the outbreak. Over 200 were thus added 
during the month of March, and two more shipments of 100 each in 
April. 


On May 13, however, in our regular inspection of the No. 1 ranch, 
vesicles were found upon three pigs of the last lot which had been 
brought in. 


“Quarantine was again established and all necessary horse, cattle and 
guinea pig tests were made using this new virus. These tests proved 
the disease to be vesicular exanthema again. Thus the outbreak was 
termed a “rebreak.” It was of short duration and very mild in its 
effects upon the hogs. Seldom could we find over seven or eight visibly 
sick. Probably not over 20 per cent of the newly introduced feeders 
developed the disease, and these entirely among the last two shipments 
of feeders. 

Fourteen pigs raised upon a distant ranch, one grain-fed pig, one 
calf, four guinea pigs, two horses and two steers (by contact exposure 
only) were used in our tests and the diagnosis of vesicular exanthema 
was reached once more. During this test some interesting findings 
were made. Six of the test hogs used during October were still on the 
place and to check their immunity we injected them with virus 
obtained from these new lesions. 


No data of this kind had been reported by experimenters and this 
break offered us an opportunity to learn something about the duration 
of immunity to this disease. These six hogs were classed as “test-test 
swine during this experiment. Two of them were inoculated by the 
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snout scarification method and both developed excellent reactions, in 
fact, rather severe ones for this disease. Contrary to findings noted in 
connection with the original break, they continued to show tempera- 
tures between 104 and 106° for several days after the primary vesicles 
had broken. Each developed good secondary vesicles upon the snouts 
and lips. One was hyperimmunized by using mixed field and test 
virus and a supply of serum was collected for further experimental 
purposes. 


Two more of these test-test hogs were given intravenous injection 
using virus taken from test pigs. The remaining two head were sub- 
jected to contact exposure among hogs showing reactions to natural ex- 
posure and to cases induced by artificial inoculation. None of the four 
head developed temperatures or lesions. As soon as it was definitely 
determined that the virus was that of vesicular exanthema, it was 
classed as a “rebreak.” While we termed this a “rebreak,” it is equally 
possible that this infection resulted from another exposure to meat 
trimmings from the criginal source, that is, from carcasses released 
from cold storage this late date. 


The disease proved to be mild in type compared with its first appear- 
ance upon this premise. The spread of the disease was very slow and 
symptoms were slight. At no time were there more than seven or 
eight visibly infected pigs in either of the two lots of hogs recently 
received on the premise. Although 100 per cent of “takes’”’ was secured 
in our pigs inoculated experimentally less than 20 per cent of the 
shipped-in feeders developed the disease naturally when brought in 
from uninfected plants and mixed with these cases. No cases developed 
upon contact exposure among pigs raised upon the ranch, although 
inoculations gave positive results in practically all cases. Very little 
loss of condition was noted in those developing symptoms upon ex- 
posure. The disease again disappeared entirely by the end of June, and 
although 450 head more feeders have been added to the ranch and well 
mixed with those which have had the disease—or had ample oppor- 
tunity through exposure—we have seen no signs of further rebreaks. is 


Its effect upon the herd as a whole is not serious, possibly no mor 
than from the occasional upset from colds or indigestion which some- 
times affects a herd. Furthermore, there are no serious after-effects 
such as the loss of hoofs. The appetite is seldom affected for over two _ 
days, in fact, after the first few pens have gone through the outbreak, it — 
is rather out of the ordinary to have any pigs off feed at all. They con- 
tinue to eat in spite of the vesicles on the snout and in the mouth. bate 
Secondary infection around the hoofs in a small percentage of cases 
leaves animals lame for some time. 


This picture is vastly different from that presented by true foot-and- 
mouth disease, in which we have individuals shrinking in flesh almost 
visibly and flock loss of condition more apparent from day to day. In 
that disease, hogs lose appetite very quickly after exposure and remain — 
off feed for several days. They move with difficulty from apparent 
lameness in the feet and tenderness of the articulations. A nll 
“stilty” gait is noted in which the pigs tend to pull the feet together 
as closely as possible when standing or walking. Moreover, the whole 
herd is affected. Few, if any, make any attempt to go to the feed-floor 
or even to leave their bedding until forced to do so. Such movements 
are usually attended by a lot of squealing from the pain in their 
Swollen feet. There is no diminution in the severity of the — 
as the disease progresses from pen to pen. 
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As stated, however, the symptoms abate rapidly after the first few 
days. Whether this is a result of a lowering of virulence remains to 
be learned. Possibly all pigs are not equally susceptible to natural 
exposure and our field cases appear only among those most susceptible, 
This may also be learned from further study. 


Speaking for the members of the Live Stock Department, it is sin- 
cerely hoped that this will be our last experience with vesicular exan- 
thema, and that the whole group of virus diseases to which it belongs 
will appear only in history form in our vicinity. 


PRESIDENT Recorps: The next paper in this series is “Community 
Sales, a Factor in the Spread of Swine Diseases,” by Dr. H. E. Curry, 
State Veterinarian of Missouri. 


Dr. Curry read his paper. . . . (Applause.) 


ne SALES, A FACTOR IN THE SPREAD 
OF SWINE DISEASES 


By H. E. Curry, Jefferson City, Mo. 
State Veterinarian 
In a general way, we are all familiar with existing conditions 
and practices that are carried on at most of the community or 
auction sales and transit feed yards. Therefore, I shall not take 
up your time by going into a detailed description of these sales. 
I find that various terms are used in different localities, when 
referring to these public sales. In order that you may under- 
stand the types of sales referred to in this report, I shall define 
“auction sale,” “community sale,” and “transit yards,” as dis- 
cussed here. 


The auction sale is generally a weekly or monthly sale, pre 
ceded by broadcast advertising, and the animals offered for sale 
usually are shipped from outside points. 


The community sale is more of a local affair, where people 
gather on certain days during the week to sell, trade, or exchange 
live stock and poultry of all kinds and description, including 
second-hand or discarded articles from the home or farm. In 
most cases, these sales were primarily started by commercial or 
civic clubs, with the intention of helping the farmers; and, as 
long as the trading was confined locally, little harm was done. 
But, like many other good plans designed to help the farmer, 
when tested by time and experience, these sales have proved in 
the final analysis to be a liability, instead of an asset. 


The transit yards were originally founded for use as places 
where live stock in transit could be unloaded for feed, rest and 
water, before going on to the markets; but, today, we find many 
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of these yards operated by traders and dealers. Sales at some 
of these yards approach a million dollars annually. 


The auction and community sales and transit yards are all fac- 
tors in the spread of live stock diseases. We probably hear more 
about the spread of swine diseases from such points, for the rea- 
son that swine represent the largest number of animals that pass 
through such places, and perhaps they are more subject to dis- 
eases usually encountered where proper sanitary conditions are 
not maintained. 

It is not deemed necessary or advisable to enumerate the vari- 
ous diseases of swine found in animals that pass through these 
sales. It will suffice to say that they range from hog cholera 
to rabies. 


The control of these sales is primarily a state problem. How- 
ever, it is not exclusively confined to the states, because we have 
sales where a large percentage of the live stock offered is shipped 
in from other states, or out, as the case may be, thus involving 
an interstate as well as an intrastate regulation. 


It is well known to all live stock sanitary officials that the 
movement of live stock by truck has multiplied the problems of 
disease control. The truck is the greatest contributing factor 
in the establishing and maintaining of these public live stock 
sales here discussed, and will probably prove the most difficult 
to solve. 


Some of you are fortunate enough to have laws or legal rules 
and regulations, with appropriations to provide competent veteri- 
nary inspection and supervision over such operations, but most 
of us are not in that enviable position; hence, we hope that this 
body will take favorable action on the resolutions that I under- 
stand may be presented for your consideration. 


The late Dr. U. G. Houck, in his report, “The Feeder Pig Prob- 
lem,” presented to you in 1932,* said: 


The most dangerous practice that has developed largely from 
motor transportation, and which is increasing in extent and im- 
portance, is the marketing of feeder pigs in increasing numbers 

_ through auction sales. The assembly pens at the point of origin 
usually are infected, the motor trucks may be infected, verbal 
assurance or even certification as to immunization is not always 
reliable, and the auction yards and the pigs offered for sale fre- 
quently are infected. Whatever the contributing conditions may 
be, it is common knowledge that cholera appears in a large propor- 
tion of the pigs sold at public auction, that they may spread infec- 
tion while in transit, and that frequently they do carry the disease _ 
to the home herds of the purchaser. 


*Jour. A. V. M. A., 1xxxii (1933), n. s. 35 (3), pp. 509-514. — 
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It has been advocated in the proceedings of this Association and 
on the floor that a system of strict licensing and supervision of 
auction sales, including immunization of the stock against hog 
cholera when considered advisable, be inaugurated by the states to 
- improve present conditions and reduce preventable losses. Some 
_ states have taken steps along this line, but they seem to be “step- 
ping lightly,” due to the lack of funds to carry out any effectual 
general plan. There is no question in regard to authority of the 
_ states to control auction sales and assembly stations; also to super- 
vise the intrastate movement of shipper pigs and to impose quar- 
antines. 


In the report of the Committee on Transmissible Diseases of 

Swine, the same year,* we find: 

a The increasing number of assembling and sales yards, other than 


public stock yards which are operated under federal inspection, for 

traffic in feeder pigs, multiples the opportunities for spreading dis- 
’ “3 eases of swine. In.some states these yards have been shown to be 

the source of serious outbreaks of cholera. The increased volume of 
business done by them has been accompanied by correspondingly 
increased and heavy losses. 

More rigid state control of import shipments and auction sales, 
including permits for auction sales and veterinary supervision and 
inspection of animals offered for sale, is recommended. The rules 
and regulations prescribed by the U. S. Bureau of Animal Industry 
governing the movement of swine from public stockyards where 
federal inspection is maintained are recommended as fundamental 
in all details to such control supervision and inspection. 


On November 18, 1935, live stock sanitary officials of nine 
states met at Oklahoma City and drafted model regulations, ap- 
plicable to states where the live stock sanitary officials have con- 
stitutional authority to meet the problems by regulation. 


In many states, a new statute must be enacted. A few states 
have passed such laws. From the foregoing, it would seem that 
the time is opportune for the Committee on Unification of Laws 
and Regulations to prepare and submit a model state law for the 
licensing, bonding and inspection of auction, community or public 
sales of live stock, including operations at transit yards not under 
federal supervision, and I respectfully submit the problem for 
your consideration. 


a5 


PRESIDENT Recorps: The three papers presented in this group are 
open for discussion or questions, if there are any. If not, we wiil 
proceed to the report of the Committee on Transmissible Swine Dis- 
eases, which will be presented by the Chairman, Dr. A. T. Kinsley. 

Dr. Kinstry: First, as chairman of the Committee, I want to thank 
the members of that Committee for their splendid coéperation, and sec 
ond, on behalf of the Committee, I wish to thank Drs. Hofferd, Schoet- 
ing, Traum, Hurt and Curry for the splendid papers they have om 
you. 


Dr. Kinsley read the report. . . . (Applause.) 


*Jour. A. V. M. A., Ixxxii (1933), n. s. 35 (3), pp. 516-516. 
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REPORT OF ren ON TRANSMISSIBLE 
DISEASES OF SWINE 
Dr. A. T. KINSLEY, Chairman, Kansas City, Mo. 


Dr. F. A. Imler, Kansas City, Kan. Dr. Chas. Murray, Ames, lowa ; 
Dr. C. N. McBryde, Ames, Iowa Dr. H. J. Shore, Fort Dodge, Iowa 


Your Committee deemed it advisable to devote the major portion of 
the time allotted to the swine section to papers and discussions by 
others than those on the Committee, on specific swine diseases and 
control problems. The Committee report will, therefore, be brief and 
confined to a consideration of two diseases—hog cholera and swine 
erysipelas. 

Hoc CHOLERA 


Hog cholera, in the opinion of this Committee, continues to be the 
most important transmissible disease of swine. Owing to the short- 
age of feed and reduced prices, both of which operated to reduce the 
number of hogs on farms during the spring and early summer, the dis- 
ease was less prevalent than usual during those seasons. However, 
with increased prices and prospects for an abundance of feed, both of 
which operated to increase the traffic in feeder pigs, there was an ap- 
preciable increase in the prevalence and distribution of the disease 
during the later summer and fall months. Reports from some sections 
indicated that post-vaccination losses were uncommonly heavy during 
the fall months. These reports also indicated that failure to deter- 
mine the condition of the pigs before vaccination and insufficient doses 
of serum, and not impotency of the product, were responsible for most 
of these losses. Your Committee, therefore, desires to repeat with 
emphasis the recommendations often made by former committees, that 
greater care should be taken to determine the absence of disease and 
other devitalizing conditions, before administering the serum-simul- 
taneous treatment to hogs and that more liberal doses of anti-hog 
cholera serum should be used at all times in field practice. 


SwINe ERYSIPELAS 


The increase in the prevalence and distribution of swine erysipelas 
has caused your Committee to regard this transmissible disease of 
swine as rapidly approaching hog cholera in importance in this coun- 
try. The complexities that may attend a differential diagnosis, particu- 
larly between swine erysipelas and hog cholera, add to the difficulties 
encountered in the effective control of both diseases. The early recog- 
nition of the disease, therefore, is of first importance. To this end, 
your Committee recommends the more frequent use of the tests which 
have been developed as an aid in diagnosing the disease. After a posi- 
tive diagnosis of swine erysipelas has been made, the use of anti-swine 
erysipelas serum, together with the adoption of sanitary measures and 
isolation of the affected animals, will produce satisfactory results. 
Owing to the increased prevalence and distribution of swine erysipelas, 
your Committee recommends that steps be taken to make it a report- 
able disease in the several states. 

We recommend that this report be received and referred to the Ex- 


+4 ecutive Committee for its consideration. 


5 . _ Dr. KINSLEY: This report is signed by the entire committee, and 


has been approved by the Executive Committee. Therefore, Mr. Presi- 
dent, I move you it be received. 

PRESIDENT RecorpDS: You have heard this report with Dr. Kins- 
ley’s recommendation. What is your pleasure? : 
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Dr. J. L. Axsy: I second the motion that it be received. 
a 4 “Bs . . The question was put to a vote and carried. ‘ 
a CS PRESIDENT RECORDS: The next order of business is the Sym- 
eter! posium of Tuberculosis, to be opened by Dr. Walter Wisnicky, of Wis- 
ae consin, with a paper on “The Necessity for Continuing Tuberculosis 
ere Control and Eradication Activities in Modified Accredited Areas.” 


Dr. Wisnicky presented his paper. . . . (Applause.) 


THE NECESSITY FOR CONTINUING TUBERCULOSIS 
a CONTROL AND ERADICATION ACTIVITIES IN 
MODIFIED ACCREDITED AREAS 


By WALTER WISNICKY, Madison, Wis. 
Director, Division of Live Stock Sanitation 
Wisconsin Department of Agriculture 


Placing additional states and areas, with rapid succession, into 
the column of modified accredited areas has had its effect on the 
public viewpoint in respect to the necessity for the continuance 
of the activities under the bovine tuberculosis control and eradi- 
cation program. There appears to be a tendency toward the 
creation of a public impression, in the areas that have been 
modified accredited, that the job of controlling and eradicating 
bovine tuberculosis has neared its completion. It is necessary 
that such an impression be corrected, because the disease has 
not yet been eradicated in a high majority of the modified ac- 
credited areas. It merely has been brought under control by 
reducing the incidence of infection to such a low minimum, that 
the disease has practically ceased to be an economic hazard. In 
reality, it will require many years of sustained effort to reduce 
further or perhaps eradicate this disease entirely from modified 
accredited areas. Foci of infection still exist in individual herds 
or groups of herds in the accredited areas, which serve as smold- 
ering embers awaiting an opportunity to set up a disease con- 
flagration at the first relinquishment of control efforts. 

The public viewpoint regarding matters of disease control and 
eradication or other activities has an important bearing on 
legislative results, and since it is necessary to secure public ap- 
propriations for the continuance of the work, it is obvious that 
citizens in all walks of life should have a correct understanding, 
not only of the actual status of the program, but also realize the 
necessity for the continuance of the program to maintain the 
advantages gained and to reduce the incidence of the disease to 
a still lower level. 

Permit me to refer to a problem in modified accredited areas 
which concerns herd-owners. They raise the question regarding 
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the necessity for making special tests in addition to the tests 
made by official agencies at public expense, in order to qualify 
their cattle and dairy products for special markets. In reply it 
is necessary to point out to them the distinction between tests 
made by federal and state agencies for the purpose of controlling 
and eradicating the disease, and special tests required by states, 
cities, or villages, for the purpose of qualifying the animals or 
dairy products for entry in compliance with existing laws and 
regulations. 

It is commonly reasoned, that if the work in connection with 
tuberculosis eradication conducted by the state and federal 
agencies is being performed for the purpose of controlling and 
eradicating the disease in the area, the status of the cattle and 
their products in such area should qualify them on the various 
markets, from the standpoint of safety in regard to animal and 
human health. 

The tuberculosis control and eradication program, itself, and 
the classifying of townships, counties and states into the ac- 
credited column have been so rapid, that it perhaps would be too 
much to expect the various units of government to adjust bovine 
tuberculosis requirements from time to time to conform with 
their actual necessity, as they apply to the different states and 
areas. Legislative bodies move rather slowly. There are many 
factors other than animal disease control and human health which 
create a bearing on law and regulation amendments. It appears, 
therefore, that we may have to continue for a time to contend 
with the dual situation of conducting a planned program at public 
expense to continue to reduce tuberculosis infection in the ac- 
credited areas, along with the necessity of making special tests 
at herd-owners’ expense, merely for the purpose of complying 
with market requirements, whether such tests are necessary or 
not for animal disease control and for the protection of human 
health. 

It does seem unjust for the herd-owner to be penalized by caus- 
ing him to make unnecessary expenditures for tests not needed. 
Every effort should be put forth to work speedily in the direc- 
tion of adjusting the market requirements to the actual needs 
from a health standpoint. 

The problem of retest and maintenance of accredited areas has 
changed considerably. In 1923, there were only 17 counties ac- 
credited in the United States. Now approximately 88 per cent 
of the counties in this country are modified accredited. When 
the accredited areas were few, there was a great hazard occa- 
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sioned by the infiltration of tuberculosis infection from adjacent 
non-tested or non-accredited areas. This hazard existed in spite 
of the quarantine provisions surrounding the accredited areas 
or areas in the process of being tested. Today, the hazard of 
reinfection of cattle in accredited areas has been very greatly 
reduced on account of cleaning up vast contiguous areas. Never- 
theless, hazards which must be recognized still exist. There 
exists the problem of truck transportation which has grown con- 
temporaneously with the tuberculosis program, and which has not 
been brought under proper control and supervision. Cattle, from 
areas where cattle have not been tested or which have not quali- 
fied as accredited, may be trucked, without regard for state and 
federal laws and Yregulations governing the movement of cattle, 
from non-tested to clean areas. This jeopardizes the status of 
the modified accredited counties and areas. 

Just to point out how serious this hazard may be, I wish to 
relate an incident which occurred in our state which came to 
our attention about two years ago. A male animal was brought 
into our state without complying with test requirements and 
without a health certificate. It later developed that this animal 
was transported by truck from a non-accredited area into our 
state. This animal was placed in a herd some months after the 
completion of an area test in the county. On the subsequent area 
retest, we encountered a great deal of tuberculosis infection con- 
centrated in one portion of a township. In the study of the case, 
it was revealed that the herd into which the bull was introduced 
became very heavily infected with tuberculosis. Milk was sold 
from this farm to a cheese factory and the whey, without proper 
pasteurization, was taken back by the patrons to their farms. 
After another area test was completed, it was disclosed that a 
very high percentage of the patrons of this cheese factory had 
introduced tuberculosis onto their premises through the whey 
which they took back to their farms. Postmortem records and 
all other information pointed clearly to the fact, that the infec- 
tion was introduced into the herd with the male animal, which 
was brought into the state by truck in contravention of the state 
and federal laws and regulations. 

The illegal transportation by truck is not the only evil exist- 
ing. Some of the people engaged in the buying, selling, and 


oe transportation of cattle from certain parts of the country to 
: others are disregardful, not only of the existing laws and regula- 


tions, but also of the welfare of the cattle industry of the coun- 
try. The only object of this element is to secure such protts # as 
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are to be derived from their various transactions. We must face 
facts as they are and actually recognize that some of those who 
are engaged in the buying, selling and transportation of cattle 
will resort to every conceivable means to avoid the necessary 
existing laws and regulations. These people will go to any length 
to avoid laws and regulations, if they can profit financially by 
their methods. The records of every state would reveal that 
bovine tuberculosis and other diseases have been spread in the 
past into clean herds and into clean areas by the unscrupulous 
element that is engaged in the cattle business. It appears that 
stringent licensing provisions, that apply both to agencies trans- 
porting cattle by trucks and to cattle-dealers, are needed to pre- 
vent further unnecessary spread of tuberculosis and other dis- 
eases of cattle. 

Those associated with tuberculosis control work are frequently 
confronted with questions such as these: “How long will this 
tuberculin-testing work have to be continued?” ‘What are the 
factors that stand in the way of complete eradication of the dis- 
ease?” It is difficult, if not impossible, at this time to answer 
the first question. The most plausible reply is that we will have 
to continue to carry out periodical retests on all cattle in the 
accredited areas, or on a fraction of the cattle in such areas, to 
maintain all advantages gained, and to continue to reduce the in- 
fection to a lower level, with the hope that eventually it may be 
entirely eradicated. 

Table I shows that the percentage of infection has been mark- 
edly reduced. It also indicates that there was a very marked 
reduction in infection between the initial and the first area re- 
tests. On subsequent retests, there is a further reduction, but 
the rate of decrease is becoming gradually less. The graph in 
figure 1 shows this reduction of tuberculosis infection very 
strikingly. 

If the program is continued, as it has been conducted in the 
past, and successive retests continue to show a decline in infec- 
tion, it would be only reasonable to assume that the downward 
curve, in time, would reach the zero mark. How long this will 


ae take, it is difficult to foretell, because of the various new prob- 


lems which arise as the work progresses. 
On casual survey, it may appear, on the basis of progress made, 


that the different problems in respect to tuberculosis control have 


been solved. This, however, is not true, as those of you who 


Be are closely associated with the work realize. We still have a 
tuberculin problem, a skin and no-lesion problem, and the problem 
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of tuberculosis in other species of animals and human beings, 
affecting the progress of the bovine tuberculosis program. These 
factors and others stand in the way of complete eradication of 
the disease. 

It is safer now than it was some years ago for us to discuss 
our difficulties in respect to tuberculin-testing of cattle without 
being conscious of the hazard that someone may wrongly use 
some of the statements made for the purpose of obstructing the 
program. Progress has been made to a point where agitators 
and opponents to the program find it almost impossible to secure 
attentive ears to their views. 

The success of the tuberculosis program as shown by table 
I and figure 1, bespeaks the effectiveness of tuberculin which 
has been used as the diagnostic agent. Nevertheless, some of 
those of us who have watched this work closely, and who have 
studied results in detail, realize some of the still existing limita- 
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exists in respect to tuberculin is the fact that we have no gen- 
erally accepted method of checking the properties of tuberculin 
in respect to its diagnostic effectiveness prior to using it in the 
field. The criterion as to whether a particular lot of tuberculin 
does its work effectively, if the test is properly applied and in. 
terpreted, is by the evaluation of field results on cattle tested 
and retested over a series of months and years. Although 
tuberculin is prepared according to precise and accepted methods, 
it appears that variations in some lots of tuberculin still do occur, 
In the review of postmortem results one may be led to suspect 
that the diagnostic properties in different lots of tuberculin may 
vary in both directions, namely, that one lot may have a tendency 
to produce deviations at the point of injection in healthy cattle 
which may be construed as reactions, and another lot may in 
some degree lack the properties which are responsible for the 
production of the characteristic reactions in infected animals. 

Mention of this tuberculin problem is being made only for the 
purpose of bringing out the point, that as the infection in ac- 
credited areas becomes less and less, it becomes necessary to 
utilize still more precise methods and means in order to increase 
the possibilities of transcending from the control of this disease 
to the goal of eradication. 

The skin and the no-lesion problems are still with us. Their 
significance from the viewpoint of the herd-owner has been some- 
what modified. It appears that the herd-owner does not regard 
the elimination of animals that do not show glandular lesions on 
postmortem examination so seriously as they did in the early 
years of the tuberculosis program. However, instances do still 
occur where the spotlight of attention is focused on a situation 
where an individual or a group of animals react to the. test and 
where on postmortem examination no glandular lesions can be 
disclosed. 

In observing the figures in table II, it will be noted that the 
actual number of no-lesion cases (this does not include skin- 


TABLE II—“No-lesion” animals revealed in 18 counties in Wisconsin 
which have had the initial test, and the first, second and third 
general retests. 


Test or RETEST | No-Leston Cases 
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lesion cases) was reduced markedly between the initial area and 
the first area retest. Subsequent area retests show a gradual rise. 
This table is a compilation made possible by the existence of 
records on a limited number of counties which have received 
the initial and several area retests, and on which postmortem 
records are available. The data in this table are, perhaps, repre- 
sentative of the condition existing in our state as a whole. The 
question raises itself, as to whether the decrease in no-lesion 
cases between the initial area test and the first area retest truly 
represent the actual situation, or whether the men engaged in 
testing have learned by experience to interpret the deviations 
from normal more competently. 


We have found that regularly employed veterinarians, when 
moved from one area in our state into another area, adjust their 
standard of interpretation on the basis of past experience, in 
ordér to avoid the condemnation of large numbers of animals 
which would not show lesions on postmortem examination. It so 
happened that in some instances, inspectors who were not ex- 
perienced in the change in conditions in the different areas would 
soon find themselves in the position where they had condemned 
a considerable number of animals which would not show lesions 
on postmortem examination. There are a number of counties in 
our state in which it is believed some causes other than bovine 
tuberculosis organisms exist which cause cattle to be sensitized 
to tuberculin. These causes appear to be noticeably less promi- 
nent in other parts of our state. The problem seems to be 
peculiar to an area wherein a number of counties are located. 


This brings up the point of sensitization by organisms other 
than the bovine tuberculosis bacillus. In looking about for 
probable causes for this sensitization, we cannot overlook the 
part that may be played by acid-fast soil organisms, the bacillus 
of avian tuberculosis, the organism causing Johne’s disease, and 
the organism causing pulmonary human tuberculosis. Although 
the no-lesion cases are not so great in number, it will be noticed 
that the percentage of no-lesion cases based on the number of 
reactors disclosed is gradually increasing. (In the way of ex- 
planation, I want to point out, that in table I, the fourth general 
area retest which is not complete does not represent the true pic- 
ture in regard to no-lesion cases, because practically all of the 
counties in the areas where the no-lesion problem is mostly 
encountered have not as yet received their fourth retest.) Ina 
general way, I may indicate that, at present, the percentage of 
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both skin and no-lesion cases is between 40 and 50. From the 
percentage basis the problem seems to make itself more prom- 
inent as we approach a lower level of infection. 


Mention has already been made of the possible complications 
of the tuberculin test on cattle as a result of the existence of 
tuberculosis in other animals and in human beings. In looking 
about for a possible explanation of some field cases that occur, 
it would seem that the different kinds of tuberculosis organisms 
cannot be definitely classified into four definite types. Each type 
may include strains which vary considerably. Some of the strains 
of one kind may approach the properties of extreme strains of 
another type. If such is true, then we have to abandon our view- 
point of regarding bovine tuberculosis as an entity in itself, and 
assume the broader viewpoint that a comprehensive tuberculosis 
control and eradication program will include the control of tuber- 
culosis in all classes of farm animals and also of the human 
family. I have the feeling that tuberculosis, in other than bovine 
animals and in human beings, is already tugging at the coat-tail 
of the bovine tuberculosis program to diminish the large lead 
which this program has taken. 

Although there are a number of counties in this country which 
have had no cattle react on one or more complete area retests, 
and although the situation looks very encouraging when viewed 
from the standpoint of decrease in infection as indicated in 
table I, I am somewhat reticent to believe that we can completely 
eradicate bovine tuberculosis in most of our areas, unless we 
correlate this effort with definite attention which may be given to 
tuberculosis in other species of farm animals and in human 
beings. 

The present activities in carrying out the periodic retest 
schedule must be continued for the purpose of protecting the 
large investment already made in this work. Our hope for com- 
plete eradication of this disease is met with the challenge that 
we give earnest study to the problems confronting us, with the 
thought of improving and making more precise the methods 
which we now employ, and modifying our approach to the bovine 
tuberculosis problems by giving cognizance to all other types of 
tuberculosis. 


PRESIDENT Recorps: Next on our program is the annual report on 
_ “The Progress and Status of Tuberculosis-Eradication Work,” by Dr. 
A. E. Wight. 


(Applause. ) 
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THE PROGRESS AND STATUS OF COOPERATIVE 
TUBERCULOSIS-ERADICATION WORK 


By A. E. WIGHT, Washington, D. C. 

Chief, Tuberculosis Eradication Division 
Bureau of Animal Industry, U. S. Department of «Re 


During the past year, much greater progress was made in the _ zs 
tuberculin-testing of cattle in the United States than in any other _ a 
similar period. It was possible to conduct a much greater amount | 
of work because of additional federal funds made available 
through the LaFollette amendment to the Jones-Connally Cattle 
Act. These emergency funds were used both for operating and 
indemnity purposes, and the project was administered by the : 
Bureau of Animal Industry, working in coéperation with the 
various state live stock sanitary officials. 

During the fiscal year ended June 30, 1935, more than 25,000,- 
000 tuberculin tests were applied to cattle, and of this number > ‘ 
376,623 reacted to the test. The largest number of cattle ever 
tuberculin-tested in any one month was during May of this year, 
when tuberculin tests were applied to approximately 3,100,000 
cattle, located in about 300,000 herds. 

Tuberculosis eradication work was carried on in many different | 
sections of the country. In some localities tuberculosis in cattie __ 
was very prevalent, while in others the disease existed to but a Beck 
very slight extent. This great volume of work has produced re- _ 
sults that could not possibly have been obtained for several years 
without the additional federal funds, which made it possible to 
employ a large force of additional veterinarians and other per- 
sonnel. The additional federal funds for indemnity also con- 
tributed very much to the accomplishment of such a large volume 
ofwork, 

STATE AND FEDERAL FUNDS 

The regular federal appropriation and many state appropria- 
tions have been somewhat reduced, but the total state appropria- | 
tion for both operating and indemnity in tuberculosis eradication 
work is now about $7,500,000 annually. The regular federal ap- 
propriation for this work during the fiscal year ending June 30, 

1936, is $2,631,616. 
AREA WORK 


Practically all the tuberculin-testing was conducted under the — 


area plan, although, in a few states, a considerable number of 
cattle were under the accredited-herd plan. the 
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year from November 1, 1934, to November 1, 1935, 817 counties 
were added to the list of those in the modified accredited area, 
indicating that the degree of infection of bovine tuberculosis 
exists to less than 0.5 per cent. In addition to these counties, 46 
towns in the state of Vermont also were placed in that classifica- 
tion. During the twelve months ended November 1, 1935, the 
required number of cattle located in 565 counties and 36 towns, 
which were due for remodification, also were tuberculin-tested, 
and it is very gratifying to be able to report that as a result of 
these retests the infection in each county and town was found 
sufficiently low to continue them as modified accredited areas. On 
November 1, 1934, the states of Oregon and Virginia were added 
to the modified accredited area, and since that time Minnesota, 
Kansas, Florida, Missouri, Arkansas, New Mexico, Colorado, 
Wyoming, Tennessee, South Carolina, Massachusetts, Louisiana, 
Georgia and Alabama have also been added, making an increase 
of 16 states in one year. On December 1 of this year, the states 
of Iowa and Montana were declared modified accredited areas, 
making a total of 33 states in that classification. 

It is, of course, of much importance to mention this accomplish- 
ment in Iowa, where the cattle population is so large, and where 
tuberculosis existed to a considerable extent in several counties. 
All of us acquainted with the work in that state appreciate the 
splendid work that has been accomplished by the state, county 
and Bureau officials in spite of some very vigorous and well-or- 
ganized opposition in certain localities. 

APPRAISAL, SALVAGE AND INDEMNITY 


The amount of salvage received by the owners of cattle mark- 
eted because of reacting to the tuberculin test was larger than 
during the previous year, due to the increased prices for all 
classes of cattle. During the month of October, 1935, the average 
salvage received for reacting cattle was $24.13, the average ap 
praisal $76.82, and the average federal payment $20.95. On 
June 10, 1935, the maximum federal payment for grade cattle 
was increased from $20 to $25. No change was made in the maxi- 
mum payment for registered purebred cattle, which remains 
at $50. 

CATTLE TUBERCULIN-TESTED FOR INTERSTATE SHIPMENT 


Most of the tuberculin-testing of dairy and breeding cattle for 
interstate shipment is performed by approved practicing veter!- 
narians who, during the fiscal year ended June 30, 1935, applied 
such tests to approximately 370,000 cattle. During this period 
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75,000 similar tests were applied by Bureau veterinarians, which, 
due to the movement of large numbers of cattle from drouth- 


area, 
losis stricken areas, is larger than during the previous year. 
ORDINANCES TUBERCULIN TESTS 
fica 


Whs, nances requiring the tuberculin-testing of all herds of cattle used .. - 
sted in supplying milk to their municipalities. Several cities now also ¢ 


require that butter and other dairy products be obtained from. 


und herds negative to the tuberculin test or located in modified ac- _ 

On credited areas. This action has been taken by the City of Chi- icf 
lded cago, and has resulted in stimulating the tuberculin-testing pro- : 
ota, gram in several localities where butter is produced for sale in 
ado, that city. 


AVIAN TUBERCULOSIS 


Some work was conducted in connection with the control and 
eradication of avian tuberculosis in poultry and swine during the 
past year, and within the last six months the number of Bureau 
veterinarians assigned to this project has been slightly increased. 
A special conference on this feature of the work was held in this 


this project. 
TUBERCULOSIS IN CATTLE AND SWINE DECREASING 


A compilation of reports received from the Meat Inspection '¢ a 
Division of the Bureau of Animal Industry indicates that there is 
a gradual reduction in the amount of tuberculosis found among ~ M 
hogs and cattle given postmortem examination in connection 
with meat inspection. During the fiscal year ended June 30, 
1935, approximately 12,500,000 cattle, exclusive of known reactors 


an 
all to the tuberculin test, were slaughtered at establishments operat- 
ge ing under federal supervision. Of this large number of cattle, 


only 30,567, or about 0.2 per cent, showed any evidence of tubercu- 
losis upon autopsy. Out of the total number showing any infec- Z 
tion, 7,299 were condemned as unfit for food. 2 uv) 


There has also been a slight reduction in the percentage of hogs ye f 
showing evidence of tuberculosis, but the percentage found ys 
throughout the entire country last year was slightly more than 

10. It is found that hogs from sections where there is a large a 5 7 
amount of avian tuberculosis often show slight lesions of tubercu- 
losis on autopsy. The tracing of the origin of hogs and cattle 
that show tuberculosis on autopsy continues to be one of the fea- 
tures of the tuberculosis eradication campaign, and has proved 
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Fy to be of considerable value in locating infections in modified 


accredited areas. 


RESULTS OF BIENNIAL SURVEY 


fat Sf The eighth survey to determine the approximate extent of 
: bovine tuberculosis in the various counties in the United States 
was completed on May 1, 1935. It indicated that the approximate 
degree of infection of tuberculosis among cattle had been reduced 
to 0.6 per cent, and this has now been reduced to 0.5 per cent. 
The first survey, made in 1922, indicated that about 4 per cent 
of all the cattle in the country were affected with tuberculosis, 
and in some of the states the extent of the infection was very 
much higher. Inthe most recent survey it was found that in only 
nine counties in two states was the degree of infection more than 
5 7 per cent, and in only four counties in two states was the infee- 
tion more than 15 per cent. 


JOHNE’S DISEASE (PARATUBERCULOSIS) 


During the fiscal year ended June 30, 1935, Johne’s disease was 
reported from 13 states, in which 154 animals were condemned 
on account of infection. This is approximately 5.4 per cent of the 
total number tested. This disease will be discussed on this pro- 


gram today by Dr. A. J. DeFosset. y ieee 
PRODUCTION OF TUBERCULIN 


The vast amount of work carried on in connection with the 
tuberculin-testing of cattle in official work required a very large 
amount of tuberculin. The Bureau of Animal Industry, fortu- 
nately, has been able to produce a sufficient quantity, which has 
been exclusively of the type known as Special F. We are very 
much indebted to the late Dr. Marion Dorset, and his associates, 
for the development of this product, which he so well described 
at this meeting two years ago.* The scientific work of Dr. Dorset 
in connection with the eradication of tuberculosis in live stock 
has been one of the most valuable contributions to our campaign 
in ridding our live stock of this plague. 


PERSONNEL 
The federal force of veterinarians was — to a considerable 
extent in supervising field work performed by a large number of 
junior veterinarians employed for a temporary period with 
federal emergency funds. The work was conducted from 44 differ- 
ent field stations. During the fiscal year ended June 30, 1935, 
the states employed an average of approximately 275 veteri- 
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narians for the entire year, in addition to 210 veterinarians on 
full time in the employ of the various counties. An average of 
756 temporary junior veterinarians were employed by the Bureau 
of Animal Industry during the year. They were assisted by 
approximately 500 laymen employed locally from government 
funds. During the last six months of the past fiscal year, the 
average number of temporary junior veterinarians employed by 
the Bureau was 1,000, who were assisted by 733 laymen. In 
order to obtain proper supervision of this large volume of work, 
considerable effort was required on the part of the regular 
officials in charge of this project, and they deserve much credit 
for carrying the extra load, not only in tuberculosis eradication, 
but in the Bang’s disease project, which has become one of great 
magnitude. 
PUBLICITY 


A considerable amount of favorable publicity has been given 
this project during the past year, especially in connection with 
the great progress that is being made in the placing of counties 
and states in the modified accredited area. Several exhibits of 
the work have been held at various places, and one is being shown 
this year in connection with the International Live Stock Expo- 
sition in this city. There has been quite a demand for the series 
of 55 pictures and film strips mentioned last year, due to their 
convenience and ability to be carried in the vest pocket. They 
may be obtained through the Extension Service of the Depart- 
ment at a cost of 45 cents. 


CONCLUSION 


Within the next six months, it is believed that the remaining 


counties in several additional states will be placed in the modi- 
fied accredited area, as the work in those localities is now well 
advanced and progressing in a favorable manner. Nearly all the 
initial testing in the eastern states not in the modified accredited 
area has been completed, and good progress is being made in the 
retesting work in those localities. In the three southern states 
not, as yet, in the modified accredited area, the infection is slight, 
and the tuberculin-testing is progressing very rapidly. In South 
Dakota and Nebraska, a large force of veterinarians is now 
engaged in applying the required amount of testing to cattle and, 
barring interruption, this work should be completed within the 
next six months. In Arizona, nearly all the required amount of 
testing has been completed, and within a short time it is expected 
that the remaining herds will be tested and the entire state placed 
in the modified accredited area. 
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In California, where tuberculosis in cattle was found to exist 
to a considerable extent in several counties, the work is pro- 
gressing, but some opposition is being encountered in the dairy 
sections, where the owners feel they are not receiving a sufficient 
amount as indemnity. Except in a portion of the work, the state 
has not provided funds for a state payment, in which instance 
the owner receives only the salvage and the federal payment, 
which can not exceed $25 for a grade animal or $50 for a regis- 
tered purebred animal. Within the next six months, however, 
it is believed it will be possible to make considerable headway in 
the tuberculin-testing work in that state. 

In November, 1934, arrangements were made to inaugurate 
tuberculosis eradication work among cattle in Puerto Rico, and 
since that time it has been possible to conduct a considerable 
amount of testing there. The degree of infection has been a little 
less than 2 per cent, but in certain localities some herds were 
found to be quite heavily infected with the disease. Codperation 
on the part of the herd-owners has been very satisfactory. 

A limited amount of tuberculin-testing of cattle was conducted 
in Hawaii, where only a slight infection of tuberculosis was 
found. 

The usual report, containing various tables and other informa- 
tion in connection with tuberculosis eradication work, is available 
at this meeting. Additional copies, if desired, may be obtained 
by writing the Bureau of Animal Industry at Washington, D. C. 
This report contains some reference to the results of the testing 
of cattle for Bang’s disease. 

It has afforded me great pleasure to be with you again this 
year, and I wish to thank you for your most kind and appreciative 


attention. 


i 


2 


PRESIDENT ReEcorps: The next paper in this series is “Johne’s Dis 
ease, a Menace to the Cattle Industry,” by Dr. A. J. DeFosset, B. A. lL. 
Inspector-in-Charge in Ohio. 

Dr. DeFosset read his address. . . . (Applause.) 


JOHN S DISEASE, A MENACE TO THE CATTLE 
INDUSTRY 


By A. J. DEFOSSET, Columbus, Ohio 
U. S. Bureau of Animal Industry | 
Live stock production is unprofitable and can not long continue 
on a farm where contagious or infectious disease has established 


itself. What is true in this respect to successful husbandry on 4 
farm is equally true, as the subject relates itself to the industry 
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as a whole and to infectious maladies spread over wide areas. Of 


—_ this, our successful breeders and foremost sanitary workers long 
— have been convinced, and it has been an impelling force in this 
e country in devising ways and means for effective control and 
_ extermination measures. Upon this fact rests the foundation of 
- the structure we call the United States Live Stock Sanitary Asso- 
ciation. 
re The achievements in disease control and eradication during the 
dei last half-century in this country were not possible without vision 
be and leadership, and with these rich elements in human endeavor, 
i. the live stock industry and the veterinary profession were amply 

endowed. 
ate These two organizations, when we think of contagious disease 
and control, in principle and effort are almost synonymous. Their 
ble common task as they labor together through the years becomes . 
tle less irksome as the breeders’ conception of disease expands and 
= their knowledge on sanitation becomes applicable and they sense 
= more clearly the value of science and its attainment in the field 

of regulatory work. This is further augmented on the part of 
ed the sanitarian as he learns with a keener sense of appreciation 
- the value of sympathetic and harmonious relationships. 

With these factors at work to fortify us in our codéperative 

- endeavor, we need no longer be hesitant or fearful of the future 
ble when confronted by emergencies. 
7 The restoration of the cattle industry to a sound economic 


basis in so far as it relates to such formidable foes as contagious 
ng pleuro-pneumonia, foot-and-mouth disease, southern tick fever, 
and tuberculosis, is almost an accomplished fact, and we envisage 
this progress with a degree of pride. This is all very well if 
adopted to serve as a stimulus to fortify us in making attacks 
on still other vexatious problems that are confronting us; and 
this brings me to the subject of Johne’s disease that I am to 
L discuss. 

It is not my purpose to dwell on the history or the cause of 
this disease. As sanitary officials, I feel we are all more or less 
familiar with this, because we are not dealing with a disease 
entirely new to us. Much has been written by investigators 
abroad, where Johne’s disease in some sections is quite prevalent, 
and valuable material is available, also, from the pens of our 
American investigators. 

When this disease first made its appearance in this country is 

e not definitely known, probably more than 25 years ago. Its pres- 
ence in many of our states, and in an ever-increasing number of 
herds, has not in the past been looked upon with alarm. However, 
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as the infection continues in its spread from herd to herd, and 
considering the insidious nature of the malady, it is high time 
that all sanitary officials, if they have looked upon Johne’s disease 
with indifference, and as of little importance from a sanitary or 
an economic aspect, change their view, and take prompt steps to 
the end that this disease be given early recognition and dealt with 
most drastically. 

It is quite apparent that Johne’s disease ofttimes has escaped 
recognition by the practitioner, as well as the owner of affected 
cattle, until after it had become implanted so firmly in the herd 
that control measures were almost beyond hope. This is due in 
large part because of the insidiousness of this malady. Inves- 
tigators have proven that the infection, after having been taken 
into the body of an animal, may remain latent for a long period 
of time, and no clinical manifestations may be observed sometimes 
for several years. The organisms, even when given to young ani- 
mals by inoculation, frequently propagate very slowly. Symptoms 
sometimes fail to appear until months or several years after- 
wards. Eventually, as the infection advances, the animal gradu- 
ally loses flesh and this is associated with a more or less inter- 
mittent watery diarrhea that will not respond readily to medicinal 
treatment. 

With the appetite unimpaired, especially in the early stages, 
and a conspicuous absence of fever, a veterinarian may not be 
called by the owner and later, due to general unthriftiness, this 
disease carrier, as is too often the case, finds its way to the auc- 
tion sales to become a dangerous disseminator of infection. 

If this disease were more spectacular in its onslaught and 
destroyed its victims within a few days after attack, it would be 
less baneful. Not unlike a malignant growth fastened upon its 
prey, death, although slow, is inevitable. The gravity of this con- 
dition is not to be measured in the morbid loss of the individual 
itself, but in the possible damage to the entire herd through 
dangerous exposure. 

Treatment, in so far as is known, is of noavail. Rigid sanitary 
control measures as a means of prevention offer the only hope. 

The disease is spread most readily from herd to herd through 
the direct transfer of the affected animal, and it is important 
that we consider at this time the location of the predominant 
lesions found on autopsy of diseased cattle. As in avian tuber- 
culosis, these are found in the alimentary tract. As a potent 
factor in the transmissibility of disease organisms, could one 
conceive of a more favorable location for these lesions? It is 
needless to say that the excreta of affected animals, even long 
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nd before there are any clinical manifestations, are capable of con- 
me veying the infective organisms to other animals in the herd and 
ise dangerously exposing them before the presence of the disease in 
or the herd is known. There is no question but that many of our 
to large herds that harbor this infection were polluted in this 
ith manner. 

The dangerous aspect of this mode of transmission should not 
ed be taken lightly. To comprehend the full significance of this 
ed mode of transmission, we need only to point to avian tuberculosis 
rd and note the alarming rapidity with which this disease spread 
in throughout the Corn Belt states. It is true, of course, that the 
-8- habits of feeding in the fowl are quite different. However, the 
en offending organisms confine their activity somewhat similarly to 
od the intestinal tract, are eliminated from the disease carrier 
es through the excreta in a similar manner and remain viable on 
\i- the soil for a considerable period of time. 
ns With regard to the behavior of the organism after its entrance 
r- into the host, we have this striking difference. The avian tubercle 
u- bacillus, when taken into its natural host, as a general rule makes 
r- its presence known in a flock relatively early, whereas in Johne’s 
al disease we note a marked variation in time after the paratuber- 


culosis bacillus is taken into the body. As previously stated, the 

S, incubation period in cattle is variable. Sometimes we may find 

Ne young calves less than six months of age affected and showing 

is clinical evidence, and at other times the incubation period may 
‘ be drawn out over a period of years. 

Considering now our more modern means of transportation 


d and the readily accessible marketing points for our live stock, 
e more or less unrestricted in its movement, is our industry not 
s facing a great peril unless more active measures are taken for 
- the control and extermination of Johne’s disease? 


] In 1932, before this body we had the pleasure of hearing a 
h paper read by Dr. W. A. Hagan,* of the New York State Veteri- 

nary College, entitled, “Studies on the Control of Johne’s Dis- 
y ease.” He pointed out, in that splendid treatise, that the neces- 


sity of controlling this disease is of greater importance than 
many realize, because of the inroads it had already made; also, 
he covered quite fully the use of the allergic tests for diegnostic 


purposes and the results with the various tests used by him and 
his coworkers. 

Since then several years have passed by, and this country has 

) witnessed the expenditure of huge sums of money for the elimi- 

nation of disease in cattle. But what about Johne’s disease? 


“Jour. A. V. M. A., Ixxxii (1933), n. s. 35 (3), pp. 391-407. 
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Has any appreciable progress been made in checking its spread? 
With this thought in mind, the speaker, with the aid of the sani- 
tary officials in the various states, made a recent survey. Time 
did not permit of an exhaustive study of the subject, but some 
facts are brought out from which we might be able to draw some 
conclusions. 

It is of particular interest to learn from this survey that 
Johne’s disease has been diagnosed during the past three years 
in 151 herds in 33 states, including all the principal dairy states. 
Numerically, this may not impress some of us as of serious 
import. It is a matter of grave concern, however, when one con- 
siders this from the standpoint of number of centers of infection 
from which this disease may spread, and the wide area involved, 
together with the nature of this malady, and its stubborn resist- 
ance to our present methods of control. Then again we must take 
into account that these figures unquestionably are representative 
of only a part of the herds that actually are involved. This may 
be expressed more clearly in the following quotation from a sani- 
tary official in a questionnaire that had been sent him: 

If more cattle were tested, the disease might be found more 
prevalent in this state, because the average cattlemen and dairy- 
men usually destroy these animals, thinking that the trouble was 
some digestive trouble, and are not profitable to feed, hence are 
eliminated from the herd. 

From an official of another important dairy state I quote as 
follows: 

It is believed that more infection exists than we know of. More 
cases are coming to our attention yearly. 

In the state just referred to were tested, during the past three 
years, 21 herds with 906 cattle for Johne’s disease and 13.5 per 
cent of the animals reacted. 


SUMMARY OF SURVEY THROUGH QUESTIONNAIRE 


States reporting existence of Johne’s Disease.....................: 33 
States reporting no existence of Johne’s Disease................... 8 


Diagnostic agent used 


States 
Avian tuberculin and johnin 1 
Johnin and avian tuberculin, intradermal and intravenous......... 3 
Johnin and avian tuberculin, intravenously.................0..000 


Microscopic examination of 
Clinical and postmortem 
States having a program for testing for Johne’s disease............ 
States not having a program for testing for Johne’s disease 
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Disposition of reactors 


Reactors not slaughtered but 8 
Reactors not slaughtered or 8 


eo 


Is infection increasing? 


It will be noted from this summary that there is considerable 
variation in the method of test; also, in the biologic used. If the 
results following the test for Johne’s disease or paratuberculosis 
are not uniform, it is due, no doubt, to a lack of uniformity in 
the methods employed. It is of interest, also, to note that in all 
states, with the exception of two, either avian tuberculin or 
johnin was used for determining the presence of the disease. 


A factor of much concern in connection with the control and 
extermination of the disease is the application or use of the 
various biologic tests. Apparently, in but few cases have these 
tests proven successful in freeing herds that were extensively 
infected. This is a matter of great importance and it appears that 
research work along this line should be continued. 


Personally, it is my opinion that the johnin test will function 
in locating infected animals after the disease has progressed to 
a certain stage. We are dealing here, however, with a disease, 
the incubation period of which is variable and it may range over 
a long period of time. It is probable that the gauge or measure 
used so successfully as a diagnostic agent in other maladies is 
not applicable here, at any rate, not with the same degree of 
success. 


If it has been determined after repeated efforts with the use 
of the approved or recognized biologics that an extensively 
infected herd can not be rid of the infection, would it not be 
advisable and good policy, after securing the consent of the 
owner, to slaughter the entire herd? Indeed, this is a policy 
that has forced itself upon us in some herds and it is quite likely 
that it may need to be extended, if the disease ultimately is to 
be exterminated on some farms. 


Commenting further on this survey, we find in states where 
this disease has not succeeded as yet in establishing itself in some 
of the large or more prominent herds, little concern is felt in its 
presence there. On the other hand, in several of our states where 
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have fallen prey to its ravages, there is more serious concern, 
especially after several years of unsuccessful effort in combating 
this malady. 

In Ohio, where we are plagued with this disease in more than 
35 herds, we are fully aware of its serious aspects, particularly 
for the reason that we are making no appreciable progress in 
curbing its spread to new centers. Neither are we certain that 
we have been able, after repeated tests, to exterminate it from 
the heavily infected herds by the use of the usual biologics. There 
have been too many instances where animals in infected herds 
have shown clinical evidence of the disease several months after 
the herd had succeeded in passing a negative test. This is very 
discouraging, not alone to the officials having the herd under test, 
but to the owner as well, who after several years of unsuccessful 
effort is ready for a dispersal sale; and herein lies the real menace 
of this disease to the industry. In states where considerable 
infection has been reported during the last 15 years, the officials 
are cognizant of the fact that they are dealing with a most serious 
and perplexing problem. 

There have been occasions in the past, when destructive animal 
plagues had invaded our country, when the industry faced a real 
crisis. We were fortunate on those occasions in having had the 
counsel and leadership of men gifted by years of experience. 
Such men we have with us today, and because of them we have 
hope. 

Now, before bringing my discussion to a close, I wish to quote 
in part from a communication that was received a few days ago 
from our good friend and coworker, Dr. C. E. Cotton, of Minne- 
sota. His observation, as well as his experience in coping with 
Johne’s disease, is so similar to that reported from several other 
important dairy states, where a considerable number of herds are 
affected, that it may well serve as a criterion and should be of 
value. Dr. Cotton has the confidence and respect of every mem- 
ber of this body and it is a pleasure to quote from his letter: 


* * * Prior to January, 1933, Johne’s disease existed in 18 
herds in our State. * * * The owners of five of the herds elimi- 
nated the infection by slaughtering all of their cattle; thus leaving 
13 herds in the state in January, 1933, known to be harboring the 
disease. Since that time the disease has been disclosed in eleven 
additional herds. 

With reference to question 8 (percentage of infection), 9.9 per 
cent represents the percentage disclosed on our first test of the 
herds in this state since January, 1933. Our experience with the 
test and its results have not been satisfactory. In studying the 
individual herds in which our laboratory has verified the existence 
of the disease after a histopathological and also a bacteriological 
examination, and the results of the semi-annual tests, it is disclosed 
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cern, that frequently within six weeks to two months after all reactors 


have been removed from a herd, another animal will be reported 
as showing clinical symptoms of the disease. In all such instances 
we immediately appraise the animal and have it shipped for 
than slaughter. The next semi-annual test of the herd may reveal from 


arly one to four animals again reacting to the test, and the following 
| y semi-annual test may not disclose any reactors. In some of the 
S in herds the second semi-annual test will fail to disclose reactors, 
that and on the following semi-annual test there will be a few more 
r reactors disclosed. After the first test of a herd is made, we find 
om that reactors disclosed in successive tests are, in practically all 
1ere instances, three- and four-year-old animals. 
rds Dr. Hagan informs me that in his investigations and studies of 
; this disease in his experimental herd, he has disclosed the period 
ter of incubation in some instances is longer than three years. This 
ery fact and the results of our experience with the present methods of 
est diagnosis in this state, to my mind, are conclusive that the one 

, practical method to control and eliminate this infection when it 
ful is definitely established in a herd is to arrange, if possible, with 
ace the owner to slaughter the complete herd. The stables should then 
ble be thoroughly cleaned and disinfected and the pastures plowed; 
further, not to permit the re-establishment of a new herd on such 
als pastures for a period of two or three seasons. 
7 Gentlemen, Dr. Cotton speaks from experience and with 

authority and I feel certain that no one having had so intimate 

nal contact with this disease will disagree with him and others whose 
- sentiments he expresses on this subject. Now, should not the 
“. seriousness of this malady impress itself upon us with sufficient 
” force as to prompt a more concerted action in preventing its fur- 
ther spread? 

Congress has recognized the seriousness of this disease and 
te authorized the Department of Agriculture, in the appropriation 
g0 bill for the fiscal year 1928, to codperate with stock-owners, under 
a plan somewhat similar to that followed in tuberculosis eradica- 
tion. A number of states have availed themselves of this assist- 
2 

x ance and have made possible the payment of indemnity to owners 
, of diseased animals through enabling legislation. It is our under- 


standing that each year since then the indemnity appropriations 
have been continued for animals slaughtered as a result of Johne’s 
disease or paratuberculosis and there should be no good reasons 
: = longer delay in attacking this problem in earnest. 
CONCLUSIONS 
ae 1. Research work should be continued to the end that we have 
more satisfactory results from biologic tests. 

2. Every effort should be made to locate the infected herd and 
prevent the removal of diseased animals from the herd for pur- 
poses other than slaughter. 

8. In extensively infected herds, an effort should be made to 
get the owners’ consent, if possible, to slaughter the exposed, as 
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well as the infected animals, and to provide means, if necessary, 
for compensating the owners. It is believed that this procedure 
would prove of great economic value to the industry. © 


PRESIDENT RecorDs: The next item on the regular program is the 
report of the Committee on Tuberculosis, Dr. J. L. Axby, Chairman. 
This report has already been approved by the Executive Committee. 

Dr. AxBy: I want first to thank the gentlemen who participated on 
this program. I do that representing the Committee. 

As a foreword, I want to say that I met with a surprise as Chair- 
man of this Committee. In my life up to this time, I have had the 
buck passed many, many times, but my pleasant surprise on this oc. 
casion was to write to these men, stating to them what I had in mind, 
and I received a letter from them agreeing, without any equivocation 
or argument whatsoever, and consenting to go on the program, and 
you have heard the results this afternoon. To me that indicates taking 
seriously the job of being a member of the United States Live Stock 
Sanitary Association that augurs well. 

I also want to extend my thanks to the members of the Committee 
on Tuberculosis with whom I have worked. You gave me ready re- 
sponse, and your entire coéperation. This, Mr. President, is an account 
of their stewardship, and leaving the personal element out of it, I want 
to say to you that in the selection of the personnel of that committee, 
other than myself, you exercised good judgment, and they functioned 
properly and well. 

. . . Dr. Axspy then read the report of the Committee on Tu- 
berculosis. . . . (Applause.) 


REPORT OF COMMITTEE ON TUBERCULOSIS 
Dr. J. L. Axpy, Chairman, Indianapolis, Ind. 


Dr. C. U. Duckworth, Sacramento, Dr. C. C. Hisel, Oklahoma City, 
Calif. Okla. 

Dr. E. T. Faulder, Albany, N. Y. Dr. H. D. Port, Cheyenne, Wyo. 

Dr. George Hilton, Ottawa, Canada. Dr. A. E. Wight, Washington, D. C. 


We recommend that the Bureau of Animal Industry Regulations be 
modified to permit feeder or grazing cattle of recognized beef breeds 
to move interstate from modified accredited areas without ear-tagging, 
when accompanied by official health certificates, issued by a state, a 
federal or an accredited veterinarian, setting forth the number, origin, 
destination, breed and class of cattle. 

We further recommend uniform state regulations be made, modified 
or changed to conform to the federal recommendations herein made. 


Dr. AxBy: Mr. President, as this has been approved by the Execu- 

tive Committee, I move its acceptance. 
The motion was regularly seconded and carried. 

PRESIDENT REcoRDS: The papers presented in this symposium are now 
open for discussion. Since no one will take the initiative, it has been 
‘suggested that Dr. Hagan be asked to discuss Dr. DeFosset’s paper. 

Dr. W. A. HaGan: Mr. President, I am very glad to'say a few words 
about this paper, because, as most of you know, I have been interested 
in the subject for some years. : 

I will say, in the first place, that Dr. DeFosset has made a very fall 
statement of the situation that exists. Some years ago, I made 4 
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survey, and I believe I found at that time that infection existed in one 
or more herds in at least 37 states. That was at least five years ago. 


The disease probably is not wide-spread in dairy cattle in any of the 
states. It is unquestionably spreading, however, because of the lack 
of recognition and because of the reasons given. The disease is not 
at all spectacular. It is frequently not recognized by veterinarians. 


Another difficulty, of course, with Johne’s disease, is that the lesions 
are not at all conspicuous. They can be overlooked easily unless a 
careful postmortem is made, and even then, I have arrived at the con- 
clusion that only occasionally can you be sure that Johne’s disease 
exists. In other words, I do not believe I can tell the disease when 
I see it, unless it is an advanced case. 


We do have instances where the examination suggests Johne’s dis- 
ease, and it has been pointed out that when the intestines are taken 
from the warm animal and dropped on the cold floor, the muscles will 
contract, and that will produce an apparent thickening that may easily 
be taken for Johne’s disease. A large majority of these cases come 
back marked positive, and we fail to confirm them in the laboratory. 
That is simply a case of physiological folding of the bowel. 

I am glad Dr. DeFosset mentioned the possibilities of the infection 
existing on the premises for a considerable length of time. I have been 
interested in that. We are still working on it, and I hope some day 
to have some information about it. It is difficult, because you under- 
stand there is no easy way of detecting this organism in soil. It does 
not infect ordinary laboratory animals, therefore, we have to use cattle. 
We do not know how big a dose is needed to infect cattle. I know 
you can feed calves a fairly large amount of infectious material over 
a period of time and a certain number will apparently escape infec- 
tion entirely. 

We had that experience in a group of calves we killed recently. Out 
of 20 animals, five animals, although they had been fed four different 
times with infectious material mixed with their feed, failed to show 
infection when they were killed. There is a possibility that those 
animals contracted the infection and recovered from it. I am not sure 
there is not such a thing as recovery from Johne’s disease. When 
cases become so advanced as to show marked symptoms, we have an 
advanced form of disease, and those animals probably do not recover. 


The experience that we had with one animal seemed to indicate that 
recovery occurs under those circumstances. After going through two 
clinical stages of the disease, this cow lived on until we finally got 
tired of keeping her. ‘She was nine years old when we slaughtered 
her, and we had to look a long time before we found the infection. 
She was still infected, but I doubt if that cow would have shown much 
evidence of Johne’s disease. She lived five years after the last attack, 
and was a fine, sleek animal. She was hopelessly sterile, and we could 
not breed her. That shows that an animal may recover after an acute 
attack of the disease. We fed small doses. I do not know ané@ no one 
else knows how often there is a minor infection from which the animal 
recovers, 


In the diagnostic work, I think Dr. DeFosset made a fair statement 
of the situation. We have a number of products we have been using 
for diagnosis. The intradermal test we have. used for seven or eight 
years, and in our hands it has not been at all satisfactory. Perhaps 
with some others, it has been satisfactory. We have a complete his- 
tory on the cattle that we have infected ourselves, and we know what 
we have done. We have found on those animals that the intradermal 
test is only occasionally positive, whereas our intravenous test on such 
animals is quite uniform in its behavior. — — ’ 
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When we apply the test in the field, as we have done in Minnesota, 
with the codperation of Dr. Cotton, the results do not seem to work out 
so well as they do in our experiment herd. I haven't the precise fig. 
ures, but there are several of the herds in Minnesota that at one time 
had numerous reactors, that I now believe show no reactors and have 
not shown any for the past few years, and there are a number of others 
in which we have had reactors, but in the laboratory we have been 
unable to prove the existence of the infection. 

There is another point. How are we going to tell whether the 
animal has Johne’s disease or not? When these animals react and we 
find no lesions, we may be missing them, or it may be that the test is 
taking more animals than it should. This thing is significant. On 
the original test we usually get the very bad cases. In only one or 
two instances were extensive lesions found at the semiannual retest, 
In most of the animals reacting on retest the lesions are very mild and 
it is necessary to look for the bacilli to confirm the diagnosis. 

It is true there have been several animals, I think perhaps four or 
five, that have broken down within two or three months of these semi- 
annual tests, and in at least one animal, we had an extensive case of 
Johne’s disease. Some of them were marked clinical cases and actu- 
ally didn’t have Johne’s disease, as far as we could determine. I do 
not know what those animals had. 

In 1931, before I knew about some work that had been done in 
France, we started out with 20 calves. We vaccinated half of them, 
and the other half we kept as controls. Those 20 animals were kept 
in the same lot, and we purposely put in, from time to time, infected . 
animals, to mingle with them. Four different times, in order to be 
sure they got it, I introduced infectious material in their feed. At 
the end of the third year, we had to terminate the experiment. At 
that time, in the unvaccinated group, we lost four from Johne’s dis- 
ease. Of the six remaining, two were clinical cases, and the others 
seemed to be normal. In the vaccinated group, we had no losses. 
When we slaughtered them, we found that there were five out of the 20 
in which we could not find infection; three in the vaccinated group, 
and two in the unvaccinated group. The vaccination certainly did not 
prevent infection, but the infection was very mild, and whether the 
animals would have gone to clinical cases eventually, I do not know. 

It seems to me there may be some possibility under restricted con- 
ditions of applying a vaccination program. However, that isn’t 80 
much_in our general scheme. If we had a diagnostic procedure for 
the work, I am sure we would rather use that method. (Applause.) 

PRESIDENT Recorps: Is there any further discussion? 

Dr. E. A. Watson: I should just like to add a word to what Dr. 
Hagan has said in relation to the diagnostic test. I think in studying 
disease experimentally lies the solution to controlling it. The fact that 
avian tuberculin appears to give comparative results, I would not say 
whether good or bad, in Johne’s disease, is indicative that we haven't 
an agent of sufficient specificity to give us the diagnostic reactions we 
hope to get. I personally had hopes that with the improved methods 
of producing johnin—and I might say we are now producing it in a 
similar way to Dr. DeFosset—that we would have a more specific 
agent, but so far, our hopes in that respect have not been fulfilled. 

Possibly it is that it requires a strain of particular virulence or 
particular properties to produce the johnin necessary, but that is our 
great difficulty at present. 

I think it is agreed by the previous speakers that the diagnostic test 
is very unsatisfactory; I am inclined to believe not so much as to the 
mode of application, whether it is introduced intradermally, sub- 
cutaneously or intravenously, as something lacking in the product 
itself. We have tried all methods and we have met with failures in 
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each method in the experiment herd that we maintain and in the field. 
Animals that we know are infected do not react. 

In regard to intravenous inoculation, unfortunately, with the con- 
centrated johnin, normal calves and cattle sometimes give a reaction 
to intravenous inoculation which is very confusing. It can be a posi- 
tive reaction when we know they are not infected; whereas, some- 
times the diseased animal does not react. We are still hoping we may 
be able to isolate the substance. of johnin and study it with the hope 
that a more specific diagnostic may be evolved through the present 
work in which we are engaged. What we must look for is a more 
specific method of diagnosis. (Applause.) 

PRESIDENT Recorps: Is there further discussion? If not, we will 
move on to the section under the heading of “Miscellaneous Trans- 
missible Diseases.” The first paper is under the title, “The Present 
Status of Infectious Equine Encephalomyelitis in the United States,” 
by Drs. L. T. Giltner and M. S. Shahan, of the U. S. Bureau of Animal 


Industry. 
Dr. Giltner presented tue paper. . . . (Applause.) 


THE PRESENT STATUS OF INFECTIOUS EQUINE 
ENCEPHALOMYELITIS IN THE UNITED STATES 


By L. T. GILTNER and M. S. SHAHAN 


- Pathological Division, Bureau of Animal Industry 
Washington, D. C. 


During the past season, appreciable changes in the epizodti- 
ology of encephalomyelitis have taken place. Several states or 
portions of states which suffered severe outbreaks during the 
years 1930-1934 experienced little or no infection this year. 
Others which previously had been free or relatively lightly 
affected sustained considerable and in some instances extensive 
losses. 

Although there is reason to believe that the disease has ex- 
isted for decades in this country, the discovery of the causative 
virus by Meyer and his associates in California, in 1930-31, pro- 
vided an impulse for close study of the widespread wave of this 
disease which has swept the United States during the past few 
years. Professional and lay interest has been great and we feel 
that the progress made in researches of the disease is consider- 
able. 

The great confusion as to the etiology and nature of this and 
clinically allied diseases has led to diligent search by interested 
agencies for the specific virus in order to establish with certainty, 
primarily, the existence of the disease. As a result, virus has 
been recovered from cases in 16 states. First, of course, in Cali- 
fornia, then in quick succession in Nevada, South Dakota and 
Utah. 

In 1933, an exceptionally severe form of the disease prevailed 
in the coastal and tidewater areas of Maryland, Virginia, New 
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Jersey and Delaware. The several strains of virus recovered in 
these states have been found to cause a clinically identical, though 
more acute and otherwise more severe, disease than that which 
had previously been found in cases encountered in the west. It 
was soon found that the two strains were serologically and im- 
munologically distinct and as far as we are aware, at this time, 
this so-called per-virulent virus has thus far remained confined, 
in general, to the original region where it was first found. Simul- 
taneously, several western states were suffering considerable 
loss. 

The recurrence of the disease in the Atlantic Coast states, in 
1934, permitted the further observation that, as far as reported, 
the same virulent type of virus was still active, but without 
marked spread to new areas. The western-type virus, however, 
had spread generally eastward and it was demonstrated in Min- 
nesota and again in South Dakota and Utah. Several other states 
in the Great Plains and Rocky Mountain sections were invaded 
to a serious degree by a disease which was diagnosed clinically 
as infectious encephalomyelitis. In the winter of 1934-35,a 
severe epizoétic of encephalitis, due apparently to another as yet 
undetermined cause, occurred in several central states, Illindis 
being particularly afflicted. 

By 1935, further advances had been made by the disease in 
previously involved western states and other scarcely affected 
states. Virus was recovered in Texas, Colorado, Idaho, North 
Dakota, Iowa and Wisconsin in the western areas, and in North 
Carolina on the east coast. Several other states, previously in- 
fected, were again found to have cases of the virus disease. 

Thus to date, there are at least 16 states in which the specific 
nature of the clinical disease has been established. Aside from 
these, clinical reports strongly indicate the existence of the 
malady in at least 15 other states. The remaining twelve states 
in New England and the South chiefly give no indication in their 
reports that the disease exists within their boundaries. 

For the purpose of securing these and other pertinent data, 
questionnaires were sent out to the various state authorities and 
Bureau representatives. Questions leading to the determination 
of the extent and duration, lethality, and recurrence of the dis- 
ease from 1930 to 1935 were included. Additional information 
was sought as to environmental conditions influencing insect life, 
and the use of tissue vaccines. 

All but three of the states which answered this inquiry re 
ported the absence of this disease in the cold months. In the 
East, the first cases have usually been observed about the middle 
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of July, the peak of the infection occurring about one month to 
six weeks later, with a termination of the outbreak shortly fol- 
lowing the appearance of killing frosts. With the three excep- 
tions mentioned above, the disease was reported no earlier than 
June and disappeared not later than late November. In several 
sections of the United States, outbreaks of encephalitis occur 
which are very similar clinically to the virus disease, as for ex- 
ample, the outbreak of cornstalk disease last winter, but as far 
as we are aware, no one has been able to demonstrate virus in 
these cases. 

Twenty-three states reported conditions favorable for insect 
life; only one reporting in the negative and here it is definitely 
known that virus has not been recovered. In the East the areas 
of infection are confined largely to the coastal and tidewater sec- 
tions, where the land is low and interspersed by tidewater inlets. 
In the other sections of the country the disease occurs principally 
where the land is poorly drained or there are lakes, sluggish 
streams, bodies of stagnant water or irrigated areas. 

Thus it is seen that there is a direct coincidence of seasonal 
occurrence and favorable environment for insect life and, in fact, 
reports indicate actual abundance of both mosquitoes and biting 
flies in the infected districts. Experimental evidence thus far 
obtained likewise points to mosquitoes as potential vectors of the 
disease. Kelser’s' work has been amply verified by the Rocke- 
feller Institute, the Utah Experiment Station, and the Bureau. 
In addition, Merrill, Lacaillade and Ten Broeck? have reported 
transmission of the infection by at least two species of mosqui- 
toes (Aedes sollicitans and Aedes cantator) which are prevalent 
in the New Jersey area. Madsen and Knowlton*® found Aedes 
nigromaculis and Aedes dorsalis, both native to Utah, capable of 
transmitting the disease. 

That mosquitoes may transmit the disease can no longer be 
questioned. Still it remains to be proved that natural transmis- 
sion is accomplished by these agents alone. The Bureau, in co- 
operation with the Bureau of Entomology and Plant Quarantine 
of the Department, attempted to demonstrate virus in field-col- 
lected mosquitoes during the 1933 eastern outbreak in Maryland 
but with negative results. It is believed that virus must be 
demonstrated in nature in the mosquito before it may be safely 
concluded that these insects do act as vectors. 

At this time we should like briefly to mention certain experi- 
mental studies which were conducted with Aedes aegypti in co- 
operation with Dr. Fred Bishop and Mr. Carrol Smith, of the 
U. §. pureau of Entomology and Plant Quarantine. With the 
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view of determining a practical means of testing mosquitoes or 
other insects collected in the field for the presence of virus, trials 
of intradermic injections of infected A. uegypti mosquitoes into 
the abdominal skin and into the plantar pads of guinea pigs 
have been made. Apparently neither method will cause typical, 
easily recognizable disease in all inoculated guinea pigs but either 
or both means might be applicable under conditions where the 
intracerebral implantation of filtrate is impractical. Feeding 
this species on normal guinea pig blood immediately before 
killing and injecting the insects was not proven to be of par- 
ticular advantage in such tests. 

In studies of transmission of an eastern strain of virus by 
A. aegypti a total of eleven groups of these mosquitoes were used. 
Each group, containing from 75 to 350, was infected by feeding 
upon inoculated guinea pigs. Although the guinea pigs had been 
inoculated by several methods and the mosquitoes were fed at 
intervals of 18 to 96 hours following the inoculation of the guinea 
pigs, the disease was produced by but one group. Guinea pigs 
subjected to bites on the eighth, 14th and 35th days following 
the mosquitoes’ infective meal developed typical encephalomye- 
litis but those exposed on the 21st, 28th and 52nd days failed 
to develop the disease. However, on the 52nd day, some of the 
surviving mosquitoes produced infection and death in a guinea 
pig when inoculated intradermically. The rarity with which this 
species of mosquito transmitted eastern type infection in our 
experience conforms with the findings of Ten Broeck, Lacaillade 
and Merrill.? 

In contrast, these mosquitoes apparently quite readily, but not 
without some irregularity from time to time, transmit western 
type.virus. It is our observation that there may be considerable 
variation in the facility with which western virus may be con- 
veyed with lethal effect at various intervals in the laboratory life 
of the species. For example, the history of a group of A. aegypti 
is presented in table I. 

Because of the suspicion of a possible relationship between the 
? epitheliotrophic properties of this virus and its ready transmis- 
gion by mosquitoes or other insects, the guinea pigs used for the 
infection of this particular lot of insects consisted of the second 
- group in a series of guinea pigs inoculated in the plantar pads. 
Forty-four hours after inoculation of two guinea pigs, at which 
- time a well developed vesicle was evident in the inoculated plantar 
tissue and temperatures of 106.4° and 106.6° F. obtained, the 
mosquitoes were allowed to feed on the clipped abdomens of the 
restrained animals within a screened cage. Promptly after re- 
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moval from the cage, cardiac blood from each of the guinea pigs 
was defibrinated and cultured. After overnight storage in the 
refrigerator, dilutions of the blood, later determined to be sterile 
by ordinary cultural means, were made in physiological salt solu- 
tion. 

Intracerebral inoculations of 0.2 cc of dilutions as high as 
1:1,000 produced typical encephalomyelitis in guinea pigs. No 
greater dilutions of this particular blood were made but it has 
been observed that the infective titre, at or about the same in- 
terval of time following pad inoculation of guinea pigs, may ex- 
ceed 1:10,000 in the same dosage. Following the engorgement 
with infective blood, all non-engorged mosquitoes were eliminated 
and sugar solution was provided for the daily nourishment of the 
infected individuals which were subsequently at intervals allowed 
to feed on one or two normal guinea pigs, which were usually of 
less than 300 grams weight. 


TaBLeE I—Transmission of western strain of equine encephalomyelitis 
virus to guinea pigs by Aedes aegypti (colony 21) fed on pad-inoculated 
guinea pigs. 


Days after feeding on infective guinea pigs 


P indicates that the guinea pigs showed typical symptoms and died. (In 
some other tests occasional guinea pigs have developed suggestive symptoms 
and survived and when later tested by intracranial inoculations have been 
found to be resistant, assumedly due to the immunity acquired from the in- 
fective mosquitoes. ) 

? indicates death after a protracted but otherwise more or less typical 
illness, Virus could not be demonstrated by attempts at passage in other 
guinea pigs. 

N indicates failure of guinea pigs 4 develop typical disease; remained ap- 
parently normal for 30 days. (Usuall y found to be non-immune when later 
exposed by intracerebral inoculation of virus.) 


The P guinea pigs died in 5 to 11 days after exposure to mos- 
quitoes, and virus was demonstrated in the brain by serial in- 
tracerebral passages in guinea pigs. The average lapsed time 
from infection to death in this group was 6.7 days. 

The ? guinea pigs died in 21 to 27 days, the average being 
24 days. 

In several trials, the progeny (first generation) of A. aegypti 
infected with western virus failed to convey the infection to nor- 
mal guinea pigs either by direct feeding or by inoculation of the 
ground-up bodies of the mosquitoes. 
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The seemingly transitive power of mosquitoes of colony 21 to 
induce typical acute disease represents approximately a condition 
which has prevailed more or less commonly in our attempts at 
transmission with A. aegypti. This particular group has been 
selected for presentation because of the fact that it was used in 
attempting to infect a horse. One hundred and ten mosquitoes 
of the lot engorged on a normal horse on the 47th day after feed- 
ing on the infected guinea pigs. Subsequently, the animal showed 
no symptoms of infection except that he was noted to be slightly 
less alert and less eager for feed on about the fifth day after the 
mosquitoes had fed. His temperature never exceeded 101.0° F. 
Blood was collected at 12- to 24-hour intervals and the serum 
was injected intracranially (0.2 cc) into guinea pigs. At the 
96th, 120th, 132nd, 156th and 168th hours, the serum was found 
to contain virus. No virus was demonstrated before the 96th 
hour or after the 168th hour and none has been demonstrated 
since. The last-mentioned determinations, 58 in number, have 
been made with serum samples collected at 1- to 112-day intervals 
within the now elapsed time of slightly more than a year since 
the animal was originally infected. In addition to these tests 
for virus, approximately a year after he was shown to have been 
infected, he was bled 17 times within an interval of three weeks 
and at each bleeding 70 to 80 cc of whole, unmodified blood was 
transferred subcutaneously to a normal horse, which has failed 
to show any evidence of infection, either by temperature or other- 
wise. 

The fact that a certain number of horses on premises where 
cases of infectious encephalomyelitis have occurred may carry 
neutralizing bodies in their serum has been reported by Ten 
Broeck, Hurst and Traub‘ and has been observed in our exami- 
nations of serum from South Dakota. However, it is believed 
that neutralizing powers may commonly be quite transient and 
may not be an accurate index of immunity or previous experience 
with the virus. We have record of a recovered field case, the 
serum of which neutralized virus for over 30 days, following clin- 
ical signs of the disease, but which later failed in this respect. 
However, the animal, when inoculated intracerebrally with virus 
of homologous type which killed a control animal, showed no 
signs of illness. 

Although the presence of virus in the blood of infected animals 
was early believed by some to be uncommon, we have succeeded 
in a number of instances in demonstrating its presence during 
the first rise in temperature in animals showing a diphasic’ 
febrile reaction or during the fore part of the fever which occa- 
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sionally persists to the later stages of the disease. Ten Broeck 
Hurst and Traub‘ have reported virus in the blood of febrile 
animals in an epizodtic area. We have succeeded in recovering 
virus from several animals exposed by various modes of artificial 
inoculation, animals which have not developed fatal disease, as 
well as those which have, and that these occur in natural out- 
breaks of the disease can scarcely be questioned, in view of the 
experimental evidence that is rapidly accumulating from many 
sources. It serves to assist in the explanation of the apparent 
low rate of morbidity which is ordinarily encountered in this, so 
severe and acute a disease. 
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We have already referred to the experimental transmission of 
the disease by mosquitoes. The other means which have been 
effective under experimental conditions may also be found to 
apply in nature. The fact that no one has effected undisputed 
infection by contact tends to encourage belief in the absence of 
such transmission in nature. However, we have succeeded, we 
believe, by feeding large quantities of virus, in inducing infec- 
tion of such extent in a horse that he resisted intracerebral in- 
oculation, and reported studies show that infection is possible 
intranasally® as well as through abrasions in the oral mucosa.’ 
Attempts at infection by way of the conjunctival membrane have 
failed, as reported by Records and Vawter, in two animals, and 
in our hands in one trial. 


Because of possible implications in the spread or harboring of 
the virus by species other than solipeds, a study of the suscepti- 
bility of domestic and some wild animals was undertaken. The 
ease with which the virus adapts itself to parasitic life in some 
of these species may be shown by the following summary of re- 
sults of intracerebral inoculation tests: Of the laboratory ani- 
mals, the white mouse, guinea pig, pigeon, white rat, and rabbit 
are susceptible in about the order named to both eastern and 
western viruses. Meyer has also shown that the monkey is very 
susceptible. The sheep, goat, calf, duck, pig, dog, cat, hen, and 
European hedgehog have all developed typical encephalomyelitis 
following exposure to eastern virus, while limited tests show the 
opossum to be resistant to both viruses. 


The goat and calf appear to be about equally susceptible to 
eastern and western virus and in one instance a goat, which re- 
covered following a severe attack of the disease induced by west- 
ern virus, later exhibited a typical disease picture after inocula- 
tion with eastern virus. The dog, cat, pig, sheep and European 
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hedgehog were resistant to the western virus. In our tests, the 
hen was found more susceptible to the disease than chickens. 


While the results of these experiments show a wide range of 
animals susceptible to the infection, the exposure was much more 
severe than that which would occur in nature and until it is 
known how these creatures might react to naturally induced dis- 
ease, the réle they might play in acting as sources of natural in- 
fection remains problematical. We have considered the possi- 
bility of an animal such as the rabbit serving as a natural reser- 
voir of infection. The low degree of susceptibility of the rabbit 
might mean that infected animals could act as carriers. On the 
other hand, the very susceptible pigeon and duck might prove 
sources of natural infection. These points, of course, indicate 
the need for further investigation. 

To return now to the reports received through the question- 
naire previously mentioned, as regards in particular the out- 
break this year. In the East, Virginia was the only state to 
suffer appreciable losses and there the outbreak was very much 
less severe than in the two preceding years. Minnesota was the 
center of a very extensive epizoédtic far exceeding the 1934 at- 
tack. The same may be said of North and South Dakota and 
Idaho. All of these states as well as Colorado reported extension 
of the disease to new territory. While all of the data aré not yet 
available, it is estimated that there were probably at least 25,000 
cases, with a mortality ranging from as high as 97 per cent in 
the East to a low of 10 per cent in the West. Doubtless, these 
figures are much too low, since the disease is not reportable in 
most states and in many instances veterinary service is either 
not available or is not called. 

An interesting point brought out by the answers to questions 
regarding the proportions assumed by outbreaks from 1930 to 
1935 was that in most states there appeared to be a period of 
two or three years in which the disease occurred with great in- 
tensity, usually with greatest losses in the middle year. This 
period was followed by a decided lull or almost complete disap- 
pearance of the infection. One explanation offered for this phe- 
nomenon is that during each outbreak there are many cases of 
the so-called abortive type of the disease in which blood infection 
occurs without involvement of the central nervous system, the 
affected animals acquiring a certain degree of immunity enabling 
them to resist subsequent infection for a time at least. It is 

thus conceivable that within a period of a few years, practically 


all the horses in an infected district may acquire an immunity 
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in this manner. We do not feel prepared, from the information 
now available, to predict how the waves or cycles of infection will 
proceed. Our present data, however, bring forth one point which 
may prove a decidedly complicating factor and one which must 
be dealt with by sanitary officials. We refer to the tendency of 
the infection to spread to new districts in some sections of the 


country. 

Last year, through the active coéperation of Dr. Robert Sarde, 
of Delaware, and Dr. H. C. Givens, of Virginia, we conducted a 
field test of a formol-killed brain tissue vaccine on over 300 
horses and mules in infected districts of the above states and 
while the procedure did not confer 100 per cent immunity the 
available data showed a higher incidence of the disease in non- 
vaccinated animals than in the treated stock. Reports thus far 
received this year show that a similar vaccine, prepared by 
licensed commercial firms, was used in at least nine states where 
the disease exists, a total of about 3,000 animals having been 
treated. In the East, where about 2,000 animals were vaccinated 
with this product, the disease occurred so sporadically, except in 
Virginia, that an evaluation of the vaccine was not possible and 
while none of the 500 vaccinated animals in Virginia contracted 
the disease, the outbreak was not considered sufficiently extensive 
to test the effectiveness of the vaccination. In the outbreak in 
Idaho, where 487 animals were vaccinated, the data gathered are 
considered worthy of reporting. Dr. W. T. Huffman, of the 


Bureau force at Salt Lake City, Utah, investigated the Idaho 


outbreak and writes as follows regarding the vaccination: 4 


There were 487 horses on 108 premises given the formol-killed 
tissue vaccine, 12 of which developed the disease. There had been 
cases of encephalomyelitis on 16 of the 108 premises, and 8 of the 
12 horses that developed the disease were on premises where dis- 
ease had occurred previous to vaccination. On 88 of the premises 
disease did not occur either before or after the use of vaccine. 
Of the 12 cases occurring after vaccination, 2 were @ two days, 
2 @ three days, 4 @ four days (one of which died), 2 @ five days 
and 1 @ twelve days after the first vaccination, and one, that died, 
occurred 30 days after the second vaccination. 

The above figures are open to question as they were obtained 
in September and the veterinarians furnishing the information 
probably did not have complete records of the outcome of all vacci- 
nations. 

The vaccine was used from about the middle of June to Sep- 
tember and the disease was prevalent in most localities prior to 
vaccination. Some of the animals vaccinated may have been out- 
side the infected areas and would therefore have escaped the dis- 
ease. It is also probable that many of the horses had been in suf- 
ficiently close contact with the disease previous to vaccination to 
have acquired the resistance or immunity which occurred in about 
92 per cent of all horses in the infected district. 
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Owing to the fact that the vaccine was not used before the out- 
break became established, no definite knowledge has been gained 
regarding the immunizing value of the formol-killed vaccine. The 
information does, however, indicate that some benefit may have 
been derived from the use of the product during the outbreak. 
Vaccination did not increase susceptibility of animals to the dis- 
ease, and the use of the vaccine during the incubation stage of 
the disease did not increase the virulency of the cases, as nine 
horses recovered out of ten that developed disease within five days 
after the first vaccination. Another horse recovered that showed 
symptoms twelve days after the first vaccination and one died that 
developed disease 30 days after the second vaccination. 


SUMMARY 


i The epizoétiology of infectious equine encephalomyelitis from 
1930 to 1935 is briefly reviewed. The causative virus has been 
a demonstrated in cases in 16 of the 48 states. The first recovery 
on virus was from the 1930-31 outbreaks in California and was 


followed in the next two years by positive virus findings in Ne 
South Dakota and Utah in the West and in New Jersey, 


Bt Delaware, Maryland and Virginia in the East. In 1934, Minne. 
gota was added to this list and during this year (1935) the fol- 
w lowing states were definitely proved positive: Idaho, Colorado, 
Ore Texas, Iowa, North Dakota, Wisconsin and North Carolina. The 
eastern type virus has apparently remained confined in general to 
a a original region along the eastern coast, while the western 
Bae Pe virus has gradually extended eastward from California to Wis- 
- consin. There were 15 other states, Connecticut, New York, 
Georgia, Florida, Louisiana, Missouri, Nebraska, Kansas, 
- -homa, Montana, Wyoming, New Mexico, Arizona, Oregon and 
A _ Washington, in which the disease has been diagnosed clinically 
but, as far as we are aware, virus has not as yet been reported. 

, Reports from the infected states agree in general as regards 
the seasonal occurrence of the disease. The outbreaks have oc- 
curred in areas favorable for insect life during the warmer sum- 
mer and early fall months, the disease quite regularly subsiding 
with the appearance of killing frosts. Several states have re 
ported sporadic cases of encephalitis clinically similar to the 
virus disease and some have experienced outbreaks of consider- 
able proportions in the winter. The failure to recover virus 
from these cases or the absence of pathology indicative of virus 
activity tends to place these cases without the virus group. 
There is strong experimental evidence that mosquitoes are 
vectors of the disease, there having been at least five species, 
Aedes aegypti, A. sollicitans, A. cantator, A. nigromaculis and A. 
dorsalis shown capable of transmitting the infection. The four 


last-mentioned species are native in encephalomyelitis areas. The 
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laboratory species A. aegypti quite regularly transmits western 
type virus but infrequently conveys the eastern infection. Thus 
far we have failed to demonstrate virus in mosquitoes in nature 
and with A. aegypti no evidence was obtained that the progeny 
of infected mosquitoes are capable of transmitting infection. 
Some variation in the ability of given lots of A. aegypti to pro- 
duce clinical infection in guinea pigs has been experienced. 
During a lull in capacity to infect guinea pigs, one group of mos- 
quitoes was fed on a normal horse which infected only to the 
extent that virus was demonstrable in the blood-stream from the 
fourth to the seventh day following the engorgement of the in- 
sects. This is presented as a possible example of the so-called 
abortive or occult type case in the field. 

A considerable range of susceptibility to intracerebral inocula- 
tion of virus was found among species of domestic and wild 
animals other than the horse. White mice, guinea pigs, pigeons, 
white rats, rabbits, monkeys, sheep, goats, ducks, dogs, pigs, cats, 
hens and European hedgehog have all been infected with eastern 
virus, whereas western virus failed to infect sheep, pigs, dogs, 
cats and the European hedgehog, but did produce the disease 
in the other animals mentioned. The opossum was not found 
susceptible to either type in limited trials. 

Aside from a moderate outbreak in Virginia this year, the four 
states in the East originally infected had relatively little or no 
infection. A new center of infection of small proportions was 
found in North Carolina. The western virus has been responsible 
for the great extension of the disease in other sections of the 
country. Minnesota, North and South Dakota, and Idaho ex- 
perienced particularly severe outbreaks this year. From reports 
received, it is estimated that there were at least 25,000 cases of 
the disease during the outbreak this year. 


This year, nine states used formol-killed brain tissue vaccine 
as an intended prophylactic in the field. Reports are not com- 
plete but indicate that at least 3,000 animals were treated. The 
available data are not sufficient for evaluation of the effective- 
ness of the product, since a number of the states where vacci- 
nation was practiced experienced a marked decline in incidence 
of the disease (probably natural). In one state the procedure 
appeared to have reduced the morbidity rate and encourages the 
further trial of the vaccine. 


The writers are informed by Dr. L. Van Es, of Lincoln, Ne- 
braska, that virus was recovered from both 1933 and 1935 out- 


breaks in Nebraska. Likewise, Dr. H. F. Lienhardt, of Man 
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alten Kansas, reports that in Kansas positive virus findings 


made in 1933 and 1935. 
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DISCUSSION 


4 

‘es 2 a Dr. C. E. Corron: It was impossible for Minnesota to make any 
report when requested by the authors of this paper, for the reason that 
we had not succeeded in compiling our records. 

In Minnesota, this disease appeared in the summer of 1933, in the 
western part of the state. The virus was not established, although I 
am satisfied now there were cases, but very few. In the summer of 
1934, we had 299 farms involved. In this past season we had reported 
—and there were some instances in which it was not reported—3,549 
farms, representing 18,781 horses, of which 3,337 were infected and 
1,244 died. The percentage of deaths of total horses exposed was 6.62; 
the percentage of deaths of infected horses was 37.27. To my mind, 
the deductions to be made are interesting, to say the least. When 
the disease appears on the premises, it almost invariably affects only 
one or two animals, and thereafter no more animals contract the in- 
fection on the same premises. It makes no difference whether the 
exposed or contact animals are given serum or not. 

We had only six farms on which the infection occurred in the sum- 
mer of 1933 or 1934, and on which the disease appeared again this 
year. In other words, had we vaccinated the horses prior to the out 
break this summer, we would naturally have concluded the vaccination 
was the protector. (Applause.) 

PRESIDENT RecorpDs: If there is no further discussion, we will move 
on to the next item, the report of the Committee on Miscellaneous 
Transmissible Diseases by Dr. A. W. Miller. 


Dr. Miller read the report and moved that it be approved. 
The motion was regularly seconded, put to a vote and carried. : 


REPORT OF COMMITTEE ON MISCELLANEOUS 
TRANSMISSIBLE DISEASES 


Dr. A. W. MILLER, Chairman, Washington, D. C. 


Dr. L. Enos Day, Chicago, Ill. Dr. Jacob Traum, Berkeley, Calif. 
Dr. D. C. Hyde, Columbus, Ohio. Dr. E. A. Watson, Hull, Que., Can. 


It has been the procedure of the Committee on Miscellaneous Trans 
missible Diseases in the past to submit a consolidated report dealing 
with the more important diseases in which there was a general in 
terest. 

This year it was decided to vary the program and have individual 
papers submitted. Accordingly, we planned for the presentation of 
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PULLORUM DISE ASE IN TURKEYS 


three papers. One did not materialize, and we were unable to resist 
the persuasive arguments of Dr. Schalk that Dr. Udall be permitted 
to appear under the auspices of the Committee on Meat and Milk 
Hygiene. 

The result is that the sole contribution of this Committee to the 
program this year is the paper presented by Dr. L. T. Giltner. 

PRESIDENT RecorDs: If there is no further business, we stand ad- 
journed until 9 a. m. tomorrow morning. 

The meeting adjourned at 5:20 p. m. 


ADJOURNMENT 


FRIDAY MORNING, DECEMBER 6, 1935 


The fifth session convened at 9:45 a. m., President Records presiding. 

PRESIDENT Recorps: The first offering of the poultry disease sym- 
posium will be “Pullorum Disease in Turkeys,” by Dr. E. P. Johnson, 
of the Virginia Polytechnic Institute. 


Dr. Johnson read his paper. . . . (Applause.) 


PULLORUM DISEASE IN TURKEYS, WITH SOME 
REFERENCE TO FOWL TYPHOID IN TURKEYS 


By E. P. JOHNSON and G. W. ANDERSON 


Department of Biology, Virginia Agricultural Experiment Station 
Blacksburg, Va. 


The occurrence of pullorum disease in turkeys has been reported 
in this country and abroad. Hewitt! observed pullorum infection 
in turkey poults that were hatched in an incubator that had been 
used for hatching chicken eggs. According to Tittsler,? Dalling, 
Mason and Gordon? reported the isolation of Salmonella pullorum 
from a six-week-old turkey in England. The poult had been 
allowed to run with chicks from the time of hatching, which led 
these workers to consider the chicks as the source of the infection. 
These findings are not only of scientific interest, but they have 
stimulated investigators in various parts of the country to 
attempt to determine the importance of the disease in turkeys, 
as well as the effects of such foci of infection upon the programs 
in vogue at present for the eradication of pullorum disease in 
domestic fowls. Brunett* reported the isolation of S. pullorum 
from the ovaries of mature turkeys. De Volt and Gow® described 
the lesions in a young turkey affected with pullorum disease as 
hepatitis and enteritis. The liver is described as being enlarged 
and streaked with alternate bands of congestion and degeneration. 

Within the past few years, certain laboratories have conducted 
agglutination tests with blood sera from quite a large number of 
turkeys and have found positive reactions, although in low dilu- 
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tions in many cases. Tittsler* reported the isolation of an organ- 
ism from young turkeys which gave all the reactions which char- 
acterize S. pullorum. Johnson® isolated S. pullorum from the 
heart-blood of a four-day-old poult, and also from the atrophied 
testicles of a mature turkey. 

In this paper I wish to report two rather extensive outbreaks 
in which the death of a large number of poults was due to §. 
pullorum infection. 


DISEASE IN TWO FLOCKS OF POULTS 


The owners brought to the laboratory several week-old poults 
that were in a moribund condition. We were informed that the 
Cae poults began to die at three days of age. In one flock this con- 
ie tinued until the twelfth day, when all but one had died in the 


aah flock of 116 birds. The course of the disease in the second flock 
ee: was similar as to duration, but only 46 poults died of the 140 
Sees in the flock. The two lots of poults came from incubators located 
ie in different towns, that had been used for hatching turkey eggs 
mes for two successive previous hatches. The affected flocks were 


located about five miles apart. The symptoms described by the 
owners, as well as those we observed, were as follows: droopiness, 
a 5 a tendency for the poults to crowd, white diarrhea in only a few, 
Bet continued peeping noise or cries, loss of appetite, and finally, 
over to die in a few hours. 

pa The lesions observed at autopsy were quite similar in both 
groups. The most constant was slight duodenitis with occasional 
petechiae in duodenal mucosa. The livers were invariably enlarged, 
light brown, or nearly cream colored, with occasional hemorrhagic 
streaks on the surfaces. Unabsorbed yolk was a constant feature, 
even in the poults that died at ten days of age. The lungs were 
usually free from gross lesions. Only an occasional bird was 
found to have slight cangestion of these organs. This feature 
seemed to be the only thing to differ at all from the lesions usually 
found in chicks dying from pullorum disease. 


BACTERIOLOGIC FINDINGS 


sak Smears from hearts, livers and yolks of affected poults on meat- 
infusion agar, and on liver-infusion agar with brilliant green 
added, resulted in growth of an organism in practically pure form 
which resembled S. pullorum. On examination we found this to 
be a Gram-negative, non-motile, short rod, which in carbohydrate 
media produces acid and gas in dextrose, mannite, arabinose, 
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galactose, levulose, mannose, rhamnose and xylose. It produces 
neither acid nor gas in sucrose, dulcitol, lactose, maltose, dex- 
trine, inosite, inulin, raffinose, salicin and sorbite. It was ag- 
glutinated with known positive pullorum serum in a dilution 
beyond 1:1,200. With known negative pullorum serum, it did 
not react. 

BREEDING FLOCKS ON AFFECTED FARMS 


The breeding flock on the farm that sustained the heavier 
loss consisted of eight females and two males. These birds all 
appeared healthy, but on an agglutination test of this flock one 
female was found to give a positive reaction in a dilution beyond 
1:400 with a stock culture of S. pullorum as antigen, and simi- 
larly with the organism recovered from the poults. This bird 
was brought to the laboratory for examination. On autopsy 
slight edema was found about the heart, and also an ovary typical 
of pullorum disease in chickens. Numerous ova were dark, 
angular in shape, and of a cheesy consistency. Our bacteriologic 
examinations of this material also revealed an organism identical 
with the one recovered from the poults. 

The breeding flock on the second farm consisted of 27 females 
and three males. The agglutination test on the sera of these 
revealed only one reactor. This, likewise, gave complete ag- 
glutination with S. pullorum in a dilution beyond 1:400, as well 
as with the organism recovered from the poults. On autopsy 
of this bird, no lesions were found, with the exception of two 
slightly discolored ova in the ovary. On streaking agar plates 
with these tissues, growth resulted which was typical of S. 
pullorum, but a contaminating spreader prevented us from mak- 
ing complete identification of this organism. 6 


TRANSMISSION TO CHICKS 


The pathogenicity of the organisms recovered from the two © 
groups of poults was tested by feeding 0.5 cc of a 24-hour culture © ‘ 
in saline suspension to chicks. The chicks that were used for e- 
this purpose were three days of age at the time of feeding, and | 
came from blood-tested stock. Of the six chicks that were fed ' 


manifested, one died on the fifth day following feeding. This — 
chick was typical of pullorum disease, and the causative or -_ hs 
ism was recovered in pure culture from various organs. = 
other became visibly sick on the eighth day and was killed. > a 
this bird were no except you: S. 
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four remaining chicks showed no marked symptoms, but wer 
killed on the 14th day, and S. pullorum was recovered from typ 


Of six similar chicks fed the organism recovered from the 
poults where the lesser outbreak occurred, one died on the sixth 
«day, and the organism was recovered. The five others were killed 
on the 14th day, and the organism was recovered from one chick. 
ie py ent the twelve control chicks kept under similar conditions, 
no losses occurred. Two were killed on the 14th day and e. 
- amined bacteriologically. S. pullorum was not found. 


AGGLUTINATION TESTS FOR PULLORUM DISEASE IN TURKEYs 


Quite separate from the two outbreaks of pullorum disease in 
turkeys which are reported, we were interested in attempting to 
determine the significance, if any, of low-titre agglutination 
‘reactions with turkey sera and S. pullorum as antigen. This 

oes - question is worthy of an answer based upon experimental pro- 

cedure, since our testing laboratories are finding a large number 
of samples of turkey sera that agglutinate S. pullorum antigen 
in low dilutions, e.g., 1:25. In most of these flocks there is no 
_ history of marked loss among poults nor other manifestations of 
hs 4 pullorum disease. Our experimental procedure consisted of using 
_ 14 mature turkeys whose blood sera agglutinated S. pullorum 
antigen in a dilution of 1:25. Thirteen of these were females, 

_ and one was a male. Eggs from these birds were collected and 


wot old. None of these developed symptoms of pullorum dis- 
ease. From two poults that were so weak that they were scarcely 
able to stand after being freed from the shell, we recovered an 
a. in pure culture from heart, liver and yolk. This or 
— ganism will be designated as P,, and its characteristics described. 


An identical organism was isolated from the heart and liver 
of one of the adult females at the time of autopsy. 


CULTURAL AND MORPHOLOGICAL CHARACTERISTICS OF P, 


On meat-infusion agar P, grows as small, discrete opaque 
colonies. It stains readily with aniline dyes, and was found to 
be a Gram-positive, motile diplobacillus. It produces acid but no 
gas in dextrose, mannite and sucrose at 37° C. for 48 hour’. 
Dextrose and mannite are changed in 24 hours. With dulcitol it 
does not react, but acid is produced in lactose in 72 to 96 hours. 
It was found to be non-pathogenic for chicks and poults. 
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> Were AGGLUTINATION REACTIONS OF P, AND S, PULLORUM 
mo Since P, was isolated in pure culture from dead turkey poults, 
it was thought advisable to study the agglutinability of the adult 
m the turkey serum toward this organism. Suspensions of P, and S. 
"Sixth pullorum were standardized to MacFarland’s nephelometer tube 
killed 1, and to pH 8.2-8.4. The dilutions of serum-antigen mixtures 
chick. were 1:25, 1:50, 1:100 and 1:200. These results appear in table I. 
itions, The symbols used in this table to signify the degree of aggluti- 
id ex- nation, are as follows: N, when the antigen remains uniformly 


turbid and there is no agglutination. S, when the agglutination 
is only partial or incomplete. P, when there is distinct clumping 


of antigen, and the liquid above the agglutinated particles is 

Se In clear. 

ation Taste I—Agglutination of P, and Salmonella pullorum by serum of 
; poults and adult turkeys. 

This 

pro- ANTIGEN SALMONELLA PULLORUM CuLtureE P1 

mber 

tigen C 1:25 1:50 1:100 1:200; C 1:25 1:50 1:100 1:200 

is no T491 |N N N N N N Ss N ee 

ud T1499 |N S. N N of Sethian 

ising T518 |N P Ss N N N P P 

rum T481 | N Ss N N N N Ss Ss N N 

ales, Tis4s8 | N N N N N N N N N 

T35781 N N N N N N Ss Ss N N 
and Ts60 |N s Ss 
vere iN 8 8 8 N 

al T1467 N P N P P 
er T1539 | N S N | N P P 
dis- |N S_ Mais ge 
T654 N Ss S N P P 

| an P3999 | N N WN N N N 
or P392 N Ss Ss Ss N P P 
bed P385 N P N N P 
P377 | N N N N N N 

iver P358 N N N N N N Ss N N N 

In iecen 1, T = turkey and P = “an. 

Agglutination reactions: C, control ; N, negative; S, suspicious; P, positive. 
que The writer has carried out no experiments to see what results 
to would be obtained with agglutination tests on sera of turkeys 
t 
no with fowl typhoid, but since it is known that chickens affected 
. with this disease will also react to the pullorum test, it is very 
rs 


likely that turkeys would do likewise. From the work of Hin- 
shaw,’ fowl typhoid is a fairly common disease in turkeys in 
California. It appears, however, that agglutinins disappear 
weekly after an "acute attack, but chwente carriers of the organ- 
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= = ism also were found. These would probably react in sufficiently 
Shree high titre to be eliminated on the same basis as birds affected 
ith pullorum disease. 


DISCUSSION AND CONCLUSIONS 


The subject of pullorum disease in unusual hosts is worthy of 
FF special consideration, since no program for the establishment of 

if pullorum disease-free flocks of poultry would be effective without 
ne ee a emphasis on these sources of infection. The two outbreaks 
Re a of the disease herein reported impress us vividly with the seri- 
ousness of this infection in poults. From the previous reports 
in the literature, the mortality among poults affected with pul- 
lorum disease has been less marked. Certain investigators have 
he expressed doubt as to the pathogenicity of S. pullorum for 
turkeys. The outbreaks herein described should tend to remove 
all doubt as regards the seriousness of pullorum disease in poults. 
- The question remains, however, as to whether the infection in 
ny outbreaks came from the incubators used in hatching the 
eggs, or from the female in each flock affected with the disease. 

Since two previous hatches of turkey eggs in these incubators 


AM 


roups, the evidence points clearly to the transmission of S. 
: orum through the eggs of the affected female in each group. 
_ The fact that nearly 100 per cent mortality resulted in one flock 
does not discredit this view, as it is well known that a few 
affected individuals can easily spread the infection to a large 
number in a short time. 

No information could be obtained to explain satisfactorily the 
source of the infection in the affected females in either flock. 

The results of the agglutination tests run on these flocks, as 
well as the data obtained on tests of other flocks, give us in- 
formation which we believe is important from the standpoint of 
removing breeders that would be potentially dangerous on the 
basis of the agglutination test. Our tests gave complete aggluti- 
nation in dilutions beyond 1:400 with sera from the females that 
on autopsy had lesions of the disease, and from which S. pullorum 
was recovered. On the other hand, from poults obtained from 
the 14 turkeys whose sera gave only positive reactions in dilv- 
tions of 1:25, and in which there were no recognizable lesions 0 
autopsy, nor S. pullorum recovered, we isolated an organism 
described as P,. In running agglutination tests with this orgat- 
ism as antigen, we found, as shown in table I, that the sera of 
these birds agglutinated P, in higher dilutions than they did S. 
pullorum. These facts indicate that there is marked cross-ag- 
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slutination with this non-pathogenic organism which might, on 
the basis of the test, lead to the removal of outstanding breeders 
that harbor non-pathogenic organisms. From these results the 
question arises as to what dilution with complete agglutination 
should constitute the basis for the removal of dangerous breed- 
ers. The information yielded from this work indicates that a 
titre above 1:50 would be necessary to locate birds harboring S. 


pullorum. 
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DISCUSSION 


Dr. L. F. Rerreer: The question of transmission of pullorum dis- 
ease through the turkey has been a very important one for some time. 
At several of the annual meetings of the Northern Conference on 
Pullorum Disease, reports were handed in from various laboratories 
and states, which seemed to indicate that pullorum disease is more 
or less widespread in turkeys, but when those reports were analyzed 
we had to conclude that there is not sufficient evidence, except in a 
very few instances, to say that the disease these turkeys were sup- 
posed to have, supposedly pullorum disease, was actually pullorum 
disease. Salmonella pullorum had not been isolated from the birds 
reported as reacting with the S. pullorum antigen. Recently, labora- 
tories like that of Dr. Johnson have gone further into this subject. and 
because it is a controversial subject, so to speak, in so far as the sig- 
nificance of the turkey population on any farm is concerned, especially 
when other chickens are exposed to it, I thought it important to put 
on this program. 


Dr. Hinshaw has done a great deal of work on pullorum disease. He 
was one of the prime movers in organizing information which was ap- 
plied to the stamping out of pullorum disease, or attempts to stamp 
out pullorum disease through the agglutination method. I discussed 
this subject with him five or six weeks ago. I asked him for a brief 
résumé to supplement Dr. Johnson's paper, and it happens it is a real 
ent to the paper and does not cross his conclusions at any 
point. 


Dr. Rettger read Dr. Hinshaw’s discussion of pullorum dis- — 


ease of turkeys. . . . (Applause.) 
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Dr. W. R. HinsHaw: The following notes constitute a brief summary 
of the observations and results of investigation of pullorum diseage 
among California turkey flocks during the past five years. By arrange 
ment with the diagnostic laboratories of the California State Depart. 
ment of Agriculture, records of all outbreaks of pullorum disease in 
turkeys were reported to the writer. Whenever feasible, a personal 
investigation was made, and when this was impossible a questionnaire 
was sent to the owner of the infected flock. 

By these methods, by agglutination testing of survivors, by means 
of autopsy and bacteriological examination of reactors, and by bae. 
teriological examinations of eggs laid by reactors, we have been able 
to get data that may prove of interest as a supplement to the findings 
of Dr. Johnson, 

The fact that only 17 outbreaks of the disease have been reported by 
the various diagnostic laboratories in the five years is an indication 
that the disease in turkeys is not yet widespread in the state. The 
principal source.of infection has been found to be contact with baby 
chicks, either in the hatchery or in the brooderhouse. In no case has 
an outbreak been found to have originated from carriers in the turkey 
breeding flock. 

The disease in poults, as we have studied it, has shown the same 
characteristics and manifestations as are seen in diseased chicks. The 
mortality is also comparable, as is indicated by the fact that in ten 
outbreaks where we were able to get fairly accurate data on mortality, 
the loss from the disease was 2,399 (34.41%) of the 6,971 poults in the 
combined broods. 

The survivors from three outbreaks were tested at maturity by 
means of the tube agglutination test, and reactors as well as eggs 
from reactors obtained from the flocks have been examined for the 
presence of Salmonella pullorum infection. The number of reactors in 
these flocks compared favorably with the number usually obtained from 
chickens that have survived the infection. A large majority of the 
reactors obtained from infected flocks five to six months of age had 
titres under 1:100, and most of these, if kept for a year, became non- 
reactors. 

We have been able to demonstrate the presence of 8. pullorum in 
only a small percentage of the reactors examined. In one group of 
17 reactors, which on the original test had titres ranging from 1:20 
to 1:160, the organism was obtained from only two turkeys (11.76%). 
One of these was a male and the only one of the group that had a 
titre originally as high as 1:160. At the time it was killed, it reacted 
to a maximum dilution of 1:80. The second had a titre of 1:40 at 
the time it was killed (at one year of age). 

From a second flock, nine reactors were autopsied and S. pullorum 
isolated from only one (11.11%). From a third flock, 8. pullorum 
was isolated from only one of 51 turkeys that gave either a positive 
or a suspicious reaction to the original test. 

From the first flock mentioned above, 463 eggs, laid by five turkeys 
that reacted positively on the original test, were examined bacteri- 
ologically and S. pullorum was isolated in only one instance. The 
reactor which laid this infected egg produced 71 eggs before it was 
killed, and the organism was isolated from its fourth egg. 8S. pullorum 
was isolated from its ovary at the time of autopsy. A total of 281 
eggs and poults, hatched from eggs laid by reactors from the second 
and third flocks, were examined, and S. pullorum was not isolated from 

a single specimen. 

In two of the three infected flocks discussed above, we made one Te 
test on each, and the progeny were kept under our observation during 
the past brooding season. The mortality in the progeny was very 
slight and no indications of pullorum disease have been seen. A few 
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poults that died during the first two weeks were examined and no cul- 
tures of S. pullorum were isolated. Both of these flocks will be tested 
pefore the breeding season this year, to further check the results 
obtained. 

From the data we have obtained to date, we are led to make the 
following conclusions concerning the present status of pullorum dis- 
ease in turkeys: 

1. Baby turkeys (poults) are as susceptible to pullorum disease as 
are baby chicks, and show the same manifestations. 

2. The chief source of infection in poults is the hatchery where 
turkey eggs and chicken eggs are hatched in the same incubator. ’ 

3. Survivors from an acute outbreak apparently have a greater mer 


ity to abort the infection than do chickens, and consequently fewer 
permanent carriers remain in the flock. 

4, Prevention of pullorum disease in turkey flocks can best be ac- © 
complished by the use of separate incubators for hatching turkey eggs 
and by avoiding all contact with chicks, either in the hatchery or in _ 
the brooder. 

5. In the light of our present knowledge, a general testing program 
for turkeys is probably not justifiable. Flocks that have accidentally 
become infected should be tested, however, if they are to be used for 
the production of hatching eggs. 

Dr. A. J. DURANT: I think this paper is very interesting, and I should 
like to add a word or two in matters relating to it. We have had some 
experience with pullorum disease in turkeys in Missouri. We had f 
several outbreaks in poults in which the mortality was very high, 
However, in none of those cases could we eliminate the possibility that — 
this infection came from the incubator where chicks had been hatched | 
previously from untested chickens. The mortality from all the out 
breaks in which we definitely diagnosed pullorum disease was very _ 
high. Out of 65 poults, in one instance, 63 died. We have concluded a - 
from our own experience that there was something peculiar about 
the reactions in turkeys. * 

In Missouri, when flocks are tested for pullorum disease, at the first 
test on the farm, we require that everything be tested that is afowl, 
and we have found in those flocks, turkeys in some cases, reacting Poe has od 
rather high; that is, a high percentage of the birds. We tested a large _ HE: 
number of flocks, in one case 400 birds, and in that flock we got a 
high percentage of reactors in dilutions of 1:25. We bought three of 
the highest reactors, that showed the greatest amount of agglutination 
at 1:25, and we isolated the germ of pullorum disease in two of the © 
birds. In no case did they show any indications in the ovary that the a 
birds were infected, but by grinding the organ we obtained cultures fs ra oe 


of Salmonella pullorum. 
We have come to the conclusion that a 1:25 reaction is not im- 
portant. In the large flock, 36 per cent reacted, and we kept a record 
of the birds the following year and there was very little loss, none 
that we could attribute to pullorum disease. We have come to the 
conclusion that there may be some other factor in the turkey that 
made the reaction at 1:25, and I am glad to have this report from 
Dr. Johnson about this other organism he has discovered. 
_Dr. W. H. Henpricks: In our state we had some 1,200 birds prac- 
tically ready for market. These birds became affected, and most of 
the 1,200 suddenly died, in a short time. We have two sources of in- 
vestigation, and the samples from the birds were submitted to two 
different laboratories, one of which reported fowl typhoid, and the 
other, fowl cholera. ; 
Dr. Johnson has made some mention of fowl typhoid in turkeys, and Best y : 
I wonder if, in his experience, he has come across any situation , ee 
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wherein he had such losses as that in fowl typhoid, especially in ap 
acute form. 

at Dr. JOHNSON: I haven’t had very much personal experience with 

_ fowl typhoid in turkeys, but Dr. Hinshaw has done a great deal of 

_ work with fowl typhoid in turkeys. I do not recall how high the losses 

< a were in the cases with which he worked. However, I can readily see 

how you could have cases of fowl typhoid and fowl cholera in the same 

flock. Birds affected with fowl typhoid will also react to the pullorum 

_ test, and the report might indicate fowl typhoid, from cultures re 

covered in the organs, if they had laboratory facilities. It is likely 
you would have a high mortality among poults, especially with fowl 
typhoid. I do not know how high the mortality usually runs in ma. 
ture turkeys with fowl typhoid. 

Dr. Rerreéer: I might call attention to one other thing in regard to 

_ turkey diseases, and that is the wide spread of the infection known 
aS paratyphoid infection, and it might be that the low reactions with 

- some of the Salmonella pullorum antigens are given by the turkeys 

because they are affected with paratyphoid. I believe that many g0- 

_ called pullorum disease cases were really fowl typhoid in turkeys and 

were not diagnosed as such. They give the same reaction with one 

ss and the same antigen, S. pullorum antigen or the fow! typhoid. The 
is reactions are given in the same way, but both of these organisms will 
sd veaet with blood of animals infected with so-called paratyphoid organ- 
isms, which are of an entirely different nature. While they do not 
‘react in the same high dilutions, they will react in low dilutions. That 
is the third type of infection, the fowl typhoid and the so-called para 
typhoid, which is to be distinguished from the other. 

Dr. HENprRIcKs: I think in Dr. Johnson’s paper he made some men- 
tion of the fact that if we took birds that reacted below 1:50, perhaps 
: poh we might be eliminating valuable birds. I am wondering if anything 
has been done with respect to the rapid test. I suppose that was an 

agglutination tube test. Would there be any way of picking those out? 

Dr. JOHNSON: We haven’t done any work with the rapid test, the 
whole-blood test. It was the standard tube test. I should think it 
would be difficult to run dilutions with the whole-blood test, but if the 
test is accurate, as it is supposed to be, I see no reason why you should 
not get the low reactors with it and you would remove them the same 
as with the tube test, and if there happened to be cross-agglutination 
with some non-pathogenic organism, there is a possibility of removing 
a good breeder that does not carry pathogenic organisms. 

Dr. I. D. Witson: I should like to ask Dr. Johnson if he does not 
think there is a good possibility that the loss Dr. Hendricks reports 
was caused by a leucocyte protozoan which has been causing extensive 
losses in Virginia. In Virginia, a number of losses have been reported 
similar to Dr. Hendricks’ report. 

Dr. Jounson: As I understood the question, these losses were among 
mature birds. In our experience with this blood protozoan, the greatest 
losses have been in young turkeys. It is possible, though. Our work 
is very limited with that, so far. The serious losses that we have had 
have been in young turkeys from about one to three months of age. 
A good many of the older turkeys remain carriers of the protozoal, 
that is, they carry. it in the blood-stream, but we have no record of 
serious losses in older birds, although there is a possibility. 

PRESIDENT Recorps: Is there any further discussion? If not, we 
will proceed to the next paper, “Acid-Fast Organisms Found in 50 
Called Bumblefoot of Chickens,” by Dr. Hubert Bunyea, of the U. 5. 
Bureau of Animal Industry. Dr. Bunyea also has a report which he 


wishes to present before his paper. ’ 
. . . Dr. Bunyea presented the report. .. . 
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The Antigen Control Project of the National Poultry 


U. S. BUREAU OF ANIMAL INDUSTRY 


mi 
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The National Uniform Program for the Poultry Industry of the 
United States, also known as the “National Poultry Improvement Plan,” 
came into existence in response to a provision of the N. R. A. Code 8 
which read: 

“The Coérdinating Committee shall work out, in coéperation 
with hatchery and breeder organizations, the U. S. Department of 
Agriculture and other interested agencies, and report to the Secre- 
tary of Agriculture for his approval at the earliest possible date 
and in any event within the next year, uniform terms, rules, and 
regulations for flock improvement.” (Code of Fair Competition for 
the Commercial and Breeder Hatchery Industry, Code No. 8, Dec. 
27, 1933, Art. VIII, Sec. 3, Subsection 9, p. 11.) 

This Plan, with certain modifications, was approved by the U. S. 
Live Stock Sanitary Association a year ago, upon the recommendation 
of its Committee on Transmissible Diseases of Poultry. One of the 
provisions, as approved by this Association, and as finally embodied in 
the permanent draft of the Plan, was the equal recognition of the stand- 
ard tube agglutination test, the stained-antigen rapid whole-blood 
agglutination test, and the serum rapid agglutination test as official 
diagnostic methods for the detection of pullorum disease carriers in 
connection with the pullorum control regimen of the National Plan. 

Another feature of the Plan provides that “the antigen used in test- 
ing for pullorum disease shall be approved by the U. S. Department 
of Agriculture.” It is the understanding of the Department that this 
provision does not include the antigens used for the standard tube test 
or the serum rapid test. In those states where these tests are employed, 
the respective official state agencies are, for obvious reasons, expected 
to assume entire responsibility for the antigens used. 

Regarding the stained antigen for the rapid whole-blood test, how- 
ever, it is recognized that a peculiar responsibility rests with the U. S. 
Department of Agriculture. This antigen was developed four years ago 
by scientific workers of the Bureau of Animal Industry. To safeguard 
the stained antigen from unscrupulous commercial exploitation. and 
to insure to the poultry industry uniformity of production and per- 
formance in commercial stained antigens, U. S. Patent No. 1,816,026 
was secured by one of the inventors of the antigen, and assigned to 
the Secretary of the U. S. Department of Agriculture. The manufac- 
ture of this or any other stained antigen is thereby subject to the per- 
mission of the Secretary of Agriculture. Permittees are obliged to 
conform to definite regulations governing the preparation, labeling and 
advertising of the product. Up to the present time, 27 commercial 
concerns and four official state agencies have been granted permission 
by the Secretary of Agriculture to manufacture pullorum disease 
stained antigen. 

In connection with the administration of the National Poultry Im- 
provement Plan, funds have recently been made available for a system 
of inspection of commercial and official stained antigens made under 
U. S. Patent 1,816,026. Permittees are required to submit to the Bureau 
representative samples from every lot of antigen prepared. These 
samples are examined as to their sensitivity by testing fowls of various 
grades of reaction, and nonreacting controls. The Bureau’s antigen is 
employed for comparative purposes on every test. Periodic tube agglu- 
tination tests also are conducted on the fowls. Other features of the 
examination include sterility, turbidity, dye content, preservative con- 
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tent, standardization of antigen-droppers and blood-loops, and a careful 
review of the label, literature and method of packing the product for 
distribution. 

Antigens found to be unsatisfactory are withdrawn from sale. How- 
ever, it has been the observation of the Bureau that relatively few of 
the samples examined have proved unsatisfactory. For the most part 
the coéperation of commercial concerns in an effort to manufacture a 
standard product has been exemplary. It is believed that this inspec- 
tion system is having and will continue to have a salutary influence 
on the quality of stained antigens finding their way into the trade and 
that outstanding results will attend pullorum disease control campaigns 
depending upon the use of the stained antigen whole-blood rapid agglu- 
tination test. 


Dr. Bunyea then read his paper. . . . 
; 


By HusBert BUNYEA, Washington, D. C. 


Pathological Division, Bureau of Animal Industry 


INTRODUCTION 


There have recently come to the attention of the writer a num- 
ber of cases of bumblefoot of chickens in which acid-fast organ- 
isms possessing morphological characteristics similar to those of 
Mycobacterium tuberculosis (avium) could be demonstrated 
microscopically. The lesions appear in the pad of the foot (fig. 
1) or in one or more interdigital spaces (fig. 2). In some in- 
stances both pad and interdigital lesions occur, some of which 
appear to intercommunicate by means of a common abscess or 
by fistulous tracts within the foot. Many instances show enor- 
mous swelling of the foot, due to the accumulation of a great 
quantity of caseous pus, while others are practically limited to 
a superficial or restricted area without appreciable swelling. The 
external lesions sometimes present the appearance of a dark, 
wart-like scab. 


LITERATURE 


An examination of the literature, including standard reference 
works on poultry diseases, has disclosed few references to acid- 
fast organisms in tumefactions of the foot of domestic birds. An 
illustration showing foot lesions similar to these described 
appears in Deutsche landwirtschaftliche Gefliigelzeitung,’ with 
the legend translated “Tuberculous abscesses of feet.” No refer- 
ence to this type of lesion is made, however, in the article which 
accompanies the picture. Salmon? gives a description of a tuber- 
culous foot infection of parrots as follows: 


There are at first small swellings, some of which soften, dis- 
charge their contents and become ulcers; others remain hard and 


ACID-FAST ORGANISMS FOUND IN SO-CALLED 
i 
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continue to enlarge; while still others are covered by a horny 

growth of considerable thickness. 

An illustration of tuberculosis of the foot of a parrot accom- 
panies the description. 

Calmette*® presents an illustration of a tuberculous foot of a 
goshawk (Astur maroccanus) with wart-like scaly tubercles. 
Eber* cites the occasional observation of diseased conditions of 
the toes, interdigital spaces and ball of the foot of chickens in 
association with tuberculosis and other infectious diseases of 
fowls. Blount’ states that some cases of bumblefoot are examples 


a Fic. 1. Lesions in pads of chicken feet containing acid-fast micro- r a = 


organisms. 


of localized tubercle inoculation, but believes that such cases are 


‘rare and purely accidental infections. 
thy 
EXPERIMENTAL 

ett. 

: the finding of acid-fast organisms in the lesions of 
several locally available bumblefoot fowls, a number of specimens 
of bumblefoot were obtained from poultry processing establish- 
ments through the courtesy of Dr. L. D. Ives, in charge of joint 
inspection of live and dressed poultry, Bureau of Agricultural 
Economics, New York City. Several live fowls affected with 
bumblefoot were obtained through the codperation of the Tuber- 
culosis Eradication Division of the Bureau of Animal Industry. 
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including micro- 
scopic examination of smears stained for acid-fast microérgan- 
isms, tuberculin tests on affected fowls, histopathological exami- 


Studies were conducted with this material, 


nation of affected tissues, animal and fowl inoculations, and 
culturing of the lesions in an effort to determine the identity and 
pathogenicity of the acid-fast microérganism involved. 


MICROSCOPIC EXAMINATION FOR ACID-FAST ORGANISMS 


Seventy-six cases of bumblefoot were examined for acid-fast 
organisms by grinding in sterile saline solution portions of the 


Fic. 2. Interdigital lesions which contained acid-fast microédrganisms. 


scabs and underlying purulent material, and staining by the usual 
technic for the demonstration of acid-fast microdrganisms. 
Forty-five of these (59.2%) were found to contain acid-fast 
organisms of a size and shape suggestive of M. tuberculosis 
(avium). Figure 3 shows a photomicrograph of a smear made 
from a foot abscess in which acid-fast microérganisms appear. 
There seemed to be no relationship between the size and char- 
acter of the lesion and the presence of the organisms. 


TUBERCULIN TESTS 


Tuberculin tests were made on several fowls showing the pres- 
ence of acid-fast microérganisms in foot lesions. Avian intra- 
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BUMBLEFOOT OF CHICKENS 


TaBLeE I—Tuberculin tests of fowls affected with bumblefoot in which 
acid-fast organisms were found. 


SITE OF REACTION AT 48 
TUBERCULIN Hours AFTER 
INJECTION | INJECTION 


1039 Wattle Negative 

1039* Cloaca Negative 

Both wattles Negative 

Negative 

Cloaca : tn Negative (slight swelling in 24 
hours) 


WwW attle Negative 
Wattle Positive 
Wattle 1 Positive 
Wattle Positive 
Wattle Negative 


*Hens 1039, 59 and 62 were injected with tuberculin, March 7, 1935, by 
Dr. wey" Lash, Assistant Chief, Tuberculosis Eradication Division, B. A. 
Hens A, B, C and D served as tuberculin controls. 


dermic tuberculin for this purpose was obtained from the Bio- 
chemic Division of the Bureau of Animal Industry. A list of 
fowls tested and their reactions is given in table I. 

The evidence derived from these tuberculin tests indicates that 
the presence of acid-fast microdrganisms such as these observed 
in the foot lesions could not be detected by tuberculin-testing 
the affected fowl. 


HISTOPATHOLOGICAL EXAMINATION 


3 g Stained preparations were made of tissues from several bum- 
blefoot specimens for histological study. Microscopic examina- 
tion of these sections showed that the lesions consisted of rather 
large caseated or necrotic areas, many of which were surrounded 
by cellular zones consisting of small round cells, lymphocytes, 
large mononuclear leukocytes and eosinophiles. In some areas 
groups of epithelioid cells were seen. No giant-cells were noted 
in any of the sections. There was a very marked proliferation 
of the fibrous connective tissue in the areas involved. 

The invasion of the nodular lesions by masses of large eosino- 
philes was noted in all the sections examined, and would appear, 
therefore, to be a characteristic feature of such lesions. 

The histological changes found in the various sections were on 
the whole rather similar, and were not considered characteristic 
of those generally observed in tuberculous lesions. 
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ANIMAL AND FOWL INOCULATIONS 


- _Inoculations were made into animals and fowls with suspen- 
sions of material from some of the bumblefoot cases to determine 
if possible the identity of the acid-fast organism involved, and 
to establish its relationship to the foot lesions described. 

With material from each of three hens (1039, 59 and 62), two 
chickens, two guinea pigs, two rabbits, and two white mice were 
inoculated intraperitoneally. Some of these birds and animals 
died from intercurrent affections soon after inoculation. Those 
which survived were killed at intervals of two to four months 
after inoculation, and examined for lesions. All were negative 
excepting guinea pig 8107, which had been inoculated March 8, 
1935, with bumblefoot material from hen 62, and which died 
April 17, 1935. A purulent orchitis was observed in this animal, 
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Fic. 3. Acid-fast microédrganisms resem- 
bling Mycobacterium tuberculosis (avium) in | 
stained preparaticn from bumblefoot of chicken. 


and acid-fast organisms were demonstrated in stained material 
from the testicle. 

A pool of bumblefoot material was obtained from three hens 
(5358, 5364 and 5367), all showing acid-fast organisms. With a 
suspension of this material, eight rabbits, seven guinea pigs, and 
six young chickens (broiler age) were inoculated intraperi- 
toneally. Some of these died from intercurrent disease soon after 
inoculation. Those which survived were killed at intervals of 242 
to 3144 months after inoculation and examined for lesions. No 
lesions of disease were found. Six additional chickens of broiler 
age were inoculated into the pad of the foot. Two of these died 
soon after inoculation. Those that survived were killed 3% 
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the histological sections. 


fer 


lias after inoculation. One of these showed a bumblefoot 
lesion similar in appearance to the clinical cases observed. In 
the material from this lesion, acid-fast organisms were demon- 
strated in stained smears. 

Regarding the etiological relation of this unidentified organism 
to bumblefoot, nothing definite can be said at this time. The 
experimental foot-inoculation cases (chickens 3054, 3056, 3057, 
3058, 3059 and 3060), when observed one week after inoculation, 
were very lame, and the feet were intensely swollen. Some of 
these cases persisted for many weeks, while others subsided more 
rapidly. To what extent the acid-fast organism was responsible 
for these symptoms, our studies did not reveal. Our inability to 
cultivate the organism obstructed efforts to determine its identity 
or pathogenicity. It is possible that the acid-fast organism may 
be but a secondary invader following infection with some other 
microérganism. If the acid-fast organism is the primary invader, 
its pathogenicity must be quite low, since there has been no evi- 
dence to indicate generalization or metastasis. 


CULTURING FOR ACID-FAST ORGANISMS 


- Purulent material from the bumblefoot lesions of hens 59, 62 
and 1039 was collected, pooled, and treated with antiformin after 
the method of Petroff, as outlined by Stitt,® for the cultural exam- 
ination of tuberculous sputum. The resultant material was 
seeded upon Dorset’s egg medium and upon serum-agar slants. 
These cultures were rubber-stoppered and incubated at 37.5°C. 
for a period of four weeks. No growths resulted. 

Pooled material from the foot lesions of fowls 5358, 5364 and 
5367, all showing acid-fast microérganisms, was treated with 
antiformin as above, and seeded upon Dorset’s egg medium, 
stoppered and incubated at 37.5°C. for four weeks. No growths 
resulted. 

Purulent material from the testicle of guinea pig 8107, show- 
ing acid-fast microédrganisms, was treated and cultivated on 
Dorset’s egg medium as above. No growths resulted. 

The writer is indebted to Dr. G. T. Creech, of the Pathological 
Division, for his assistance in the preparation and interpretation 


SUMMARY 


_ Acid-fast microérganisms were demonstrated microscopically 
in a number of bumblefoot lesions of chickens. 

Live fowls possessing such lesions failed to react to the tuber- — 4 
culin test. 
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Histopathological examination of affected tissues failed to 
show changes suggesting tuberculosis. 

Efforts to cultivate the acid-fast organism were unsuccessful. 

Animals and fowls were refractory to inoculations with mate- 
rial containing the acid-fast organisms. However, one case of 
bumblefoot was produced experimentally, in which the acid-fast 
organisms were subsequently demonstrated. 

The etiological relationship of the acid-fast organism to 


bumblefoot is not known. 
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DIscuUSSION 


Dr. W. Wisnicky: I should like to ask Dr. Bunyea if he injected fowls 
with the acid-fast organisms he cultured from cases of bumblefoot and 
subsequently tested them for tuberculosis. 

Dr. BUNYEA: None of the fowls that were injected with this material 
were subjected to the tuberculin test. Only fowls that were found 
to be naturally infected and actually containing the acid-fast organisms 
were so tested. 

PRESIDENT Records: Is there any further discussion? If there is 
no objection, gentlemen, we will depart a little from the sequence on 
the program, and have the report of the Committee on Transmissible 
Diseases of Poultry. Dr. Rettger has been very kind in doing a great 
deal of work on this report, in spite of being a very busy man, and it 
so happens he has to catch a train at or about noon, and we would like 
to make sure he is in a position to do so comfortably. If there is no 
objection, we will call on Dr. Rettger to give the report at this time. 

Dr. Rettger read the report. . . . (Applause.) 


_ REPORT OF COMMITTEE ON TRANSMISSIBLE 
DISEASES OF POULTRY 


Dr. Leo F. RettTcer, Chairman, New Haven, Conn. 


Dr. J. R. Beach, Berkeley, Calif. Dr. Hubert Bunyea, Washington, 


Dr. E. L. Brunette, Ithaca, N. Y. D. C. ; 
Dr. E. P. Johnson, Blacksburg, Va. 


Poultry culture is one of America’s major industries. To some it is 
merely an avocation, but to the great majority of owners it is a busi- 
ness beset with hardships and problems that require dauntless courage, 
and faith in an uncertain future. 

The problems of feeding and egg-production should admit of an early 
solution, as a result of the great progress that is being made in the 
field of animal nutrition. The specter of disease, however, will long 
haunt the poultry industry, in spite of the vast amount of poultry 
disease research that has been carried on, and of the large measure 
of success which has already been attained. _: 
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Of the well-known infectious diseases which constitute a real menace 
to our poultry industry we need but mention the following, to im- 
press on us all the gravity of the disease problem: fowl tuberculosis, 
fowl cholera, paratyphoid, fowl typhoid, pullorum disease, entero- 
hepatitis or blackhead, laryngotracheitis (and other respiratory dis- 
eases), fowl-pox and coccidiosis. 

Your Committee does not propose to go into a lengthy discussion of 
transmissible diseases of poultry, but wishes to call your attention to 
certain aspects of disease control which are receiving greater and 
greater recognition and on which the ultimate solution of many of the 
poultry disease problems must rest, namely, poultry hygiene. The term 
“hygiene” is used here in the broader and now generally accepted sense. 

The importance of proper sanitation of poultry-houses and yards by 
frequent cleaning, removal of waste, and disinfection is being univer- 
sally recognized. In recent years more and more attention has been 
centered on the living disease carrier as the real incriminating agent 
in infectious disease transmission. The full coéperation of poultrymen 
in the execution of programs of identification and elimination of 
carriers constitute a serious problem and often requires real effort and 
ingenuity on the part of animal disease control officials. 

Some of the transmissible diseases whose solution is bound up with 
the carrier problem are discussed here briefly. 


AVIAN TUBERCULOSIS 


This disease is widespread in some of the midwestern states, particu- 
larly in the small farm flocks. It is apparently of rare occurrence in 
New England and in the commercial poultry flocks of the Pacific Coast 
states. 

The disease, as is well known, is readily transmitted from chickens 
to other fowl, to swine, occasionally to cattle, and rarely to sheep. The 
Van Es tuberculin test has served as a valuable means of locating 
infection in flocks, and much progress has been made by the United 
States Bureau of Animal Industry, utilizing the test in its adopted 
system of tuberculosis control. This work should be continued and 
extended, and efforts should be made by local veterinarians and sani- 
tary officials to educate poultrymen to the need of eliminating the 
disease from their flocks by following the recommendations of the 
federal authorities. Any system of control must take into serious con- 
sideration the danger of transmission through infected litter, soil, etc. 

It is understood that a movement to discard the old method of mar- 
keting undrawn fowls is being sponsored by the poultry meat industry. 
This movement will undoubtedly lead to veterinary inspection of 
dressed poultry, and should do much to aid in the elimination of tuber- 
culous carcasses from our markets. This, in turn, should stimulate 
eradication of the disease on poultry farms. Your Committee, as have 
others before it, solicits your full support for this project as a poten- 
tial means of aiding in the control of avian tuberculosis and other 
diseases of poultry, thus assuring the consuming public of better quality 
_ of poultry meat products. 

BLACKHEAD OF TURKEYS 

Only a few years ago, this was looked upon as hopelessly beyond 
human control. It is regarded today as preventable, and the turkey 
is coming back into his own. Indeed, there are indications of over- 
population in some sections of the country, and the advisability of soon 
establishing measures of birth control in turkeys is becoming some- 
what apparent. 

The main secret of blackhead control is in thorough segregation of 
turkeys from all other species of domestic fowl, particularly chickens. 
Investigations conducted at the Storrs Experiment Station over a 
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period of several years showed conclusively that grounds which are, 
or have recently been, occupied by chickens offer a fertile soil for 
transmission of blackhead to turkeys. Chickens are relatively insus. 
ceptible to serious injury by the causative agent of blackhead, but are 
apparently gross carriers of the disease-producing organism. On the 
other hand, turkeys are extremely susceptible, but do not appear to 
harbor the organism in such numbers as to make them function as 
highly dangerous carriers under normal sanitary conditions. 


PARATYPHOID IN TURKEYS 


This disease, concerning which the chairman of this Committee had 
the privilege of presenting a paper here a few years ago, is another 
good example of the value of sanitation, and segregation of infected 
birds. The cause of this disease, which is rapidly assuming greater 
importance, is a paratyphoid organism known specifically as Salmon. 
ella aertrycke in some quarters and Salmonella typhi-murium in others, 
It has also been known by the name of Bact. pestis-caviae. This organ- 
ism is perhaps the most widespread known paratyphoid agent, in so 
far as host distribution is concerned. It has been shown to cause para- 
typhoid infection in many species of animals as, for example, the 
mouse, guinea pig, bird (canary), turkey, chicken, pigeon and grouse, 
and in man. In man it usually causes the symptoms of food poisoning. 
Here again the complete isolation of turkeys from other barnyard and 
range animals is a problem of great importance. Proper sanitation 
also enters conspicuously into the problem of control. 


CHOLERA 


This poultry disease is caused by a bacterium which has long been 
recognized as the etiological agent, and on which Pasteur conducted 
some of his famous vaccination experiments. It belongs to the group 
of so-called hemorrhagic septicemia organisms now generally known 
by the generic name, Pasteurella. Bacteriological examination of dis- 
eased fowl constitutes a definite and reliable method of diagnosis. 

Fowl! cholera is spread readily through the droppings, and hence 
through feces-contaminated food and water. It is also conveyed from 
bird to bird by secretions from the nares. It affects the various species 
of barnyard poultry, and does not confine itself to any particular age 
or ages. Young and maturing pullets appear to be particularly suscep- 
tible to the infection. Infected birds which survive the infection often 
become carriers, and hence constitute a serious menace to hitherto 
uninfected birds, especially young and maturing stock which is exposed 
to the carriers. 

Evidence appears to be lacking that possible transmission of infec- 
tion through the egg constitutes a problem in fowl cholera control. 
Prevention of contact of uninfected birds with living carriers and their 
discharges is now generally accepted as being the greatest safeguard 
against new infection. Various attempts have been made to carry out 
this principle by elimination of obviously infected birds and by rigid 
sanitation. 

An expedient which promises much and which is being followed in 
some sections of the country is that of isolation of young and maturing 
birds from old breeding stock in which fowl cholera infection has been 
established, and disposal of the old stock as soon as the young stock 
has entered the full production period and disposal of the old stock 
becomes economically feasible. 


TYPHOID 


In quite a number of the eastern states where pullorum disease has 
been eliminated from poultry farms, fowl typhoid has not been wide 
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spread, and in a few states it has been recognized only recently. In 
that geographical section it appears to be increasing in prevalence. 
The disease presents an important problem in control, because living 
carriers are known to remain in flocks that have gone through an 
acute outbreak. Such carriers react to the agglutination test used for 
the detection of pullorum disease carriers, and final diagnosis must 
rest, therefore, on the isolation and identification of the specific disease 
organism. 

Officials who are conducting programs of pullorum disease eradication 
in states where fowl typhoid does not exist or is rare will do well 
to encourage owners of free flocks to avoid purchasing chicks or adult 
stock from fowl typhoid-infected areas; furthermore, information re- 
garding such areas should be made available to prospective buyers. 
In fowl typhoid-infected areas a well-conducted pullorum disease eradi- 
eation program should automatically eliminate fowl typhoid carriers. 


PULLORUM DISEASE 


The complete control of pullorum disease, which has shaken the 
foundation of the poultry industry throughout the world, must be in 
the identification of the disease carrier and its elimination. The cycle 
of infection (from producing carrier hen to chick to mature breed- 
ing hen) must be broken, and the most vulnerable link in the cycle 
is the infected producing hen. The soundness of such an attack 
has been taken for granted generally. It involves the identification of 
infected (carrier) breeding birds, their elimination from the flocks, 
and rigid sanitary supervision, including the prevention of introduc- 
tion of infected stock from without, or of birds whose status regarding 
Salmonella pullorum infection is unknown. 

The problem of identification of carriers is still in a more or less 
unsettled state. The principle of the serum agglutination test has 
been quite generally accepted, but the exact method of applying this 
principle has divided testing laboratories into several camps. The 
so-called test-tube agglutination method, as practiced in many official 
laboratories, has been accepted by the Northeastern Pullorum Disease 
Conference and the North American Conference of Official Research 
Workers in Animal Diseases as standard. It is being used as the 
official method throughout practically all of the New England states, 
as well as quite a number of Middle Atlantic and far-western states. 

Several so-called rapid plate methods have been devised, including 
the whole-blood test. Rapidity and lower operating cost have been 
claimed for these plate methods. Their accuracy has been challenged 
by many investigators and technicians, and attested by others. The 
stained antigen rapid whole-blood method is employed officially in a 
number of eastern and midwestern states. Considerable time will be 
required, however, before the relative merits of these methods will 
be known. 

In our endeavors to control pullorum disease, one ultimate goal must 
be sought, namely, the establishing of poultry breeding flocks which 
are entirely free from pullorum disease, in so far as human effort and 
ingenuity can deterinaine. The tests must be repeated until the last 
infected breeder bird is apprehended. Such a program requires most 
rigid adherence to rules governing accepted tests, which should be 
made only by trained and reliable technicians, and under the super- 
vision or auspices of official state or federal agencies. 

The problem of eradication is made difficult on the very small and 
on the very large poultry farms or plants. There are millions of small 
farm flocks which are kept under insanitary and poorly controlled 
conditions. On the other hand, many hatcheries have sprung into 
existence which market hundreds of thousands of day-old chicks annu- 
ally, and whose enterprises are conducted on such a large scale as 
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to make it seemingly impractical to carry on any systematic and 
effective testing and eradication program. With regard to the small, 
and often casual, producer of poultry who cannot and will not fit into 
such a scheme under existing conditions, the state’s financial resources 
should be conserved by excluding such flocks from the official program, 
and definite rules and regulations should be promulgated to prohibit 
the sale of eggs, except for food, and of live birds, except for imme 
diate slaughter. 

The problem of eradication of infection from the large hatcheries 
can be solved, we believe, by the establishing of pullorum-clean indi- 
vidual breeder units well apart from the infected flocks, and main- 
taining these as clean units. With a few such units once established, 
it should be possible, under an efficient system of poultry management 
and of proper pullorum disease control, to add to the numbers. 


MISCELLANEOUS 


The carrier problem in the control of the above-mentioned diseases 
is now fully recognized, and we have every reason to believe that these 
diseases can be prevented, controlled and even eradicated by the adop- 
tion of a plan which involves the elimination of the living carrier in 
the management scheme. Recent work has shown that the carrier is 
also probably an important agent in the transmission of coryza and 
laryngotracheitis; and other diseases of poultry will, without doubt, be 
added to the list as our knowledge of poultry diseases increases. 


DISCUSSION AND SUMMARY 


A successful poultry industry is a national asset, and as such-:it 
should be protected against malpractices and racketeering of all sorts, 
and against preventable diseases, which are often the most vicious of 
all racketeers. The public’s interests are of vastly greater importance 
than those of isolated individuals. In any disease clean-up program, 
control agencies should return to the industry (that is to the state) 
full value for every dollar that is spent. For example, owners of flocks 
who are not sufficiently intelligent and interested to codperate fully 
with official tuberculosis or pullorum disease control agencies should 
be excluded from the clean-up program, and the best service should be 
given to those who are most likely to help carry the program to a 
successful fruition. Educational forces should be at work all the while, 
however, to bring the slacker into line. 

One of the most difficult problems which confronts the industry is 
that of preventing the introduction of disease from without, and par- 
ticularly from beyond a state’s own borders. Rigid interstate quar- 
antine has long been a weapon of defense, and in extreme emergency 
a most logical one; but there is a wide difference of opinion regarding 
the advisability and efficacy of quarantine measures. In some instances 
attempts to introduce them have met with serious disappointment, and 
even embarrassment. 

It would seem that, for the present at least, chief recourse must lie 
in attempts to educate the prospective buyer of live birds and eggs 
for hatching. He should be sufficiently well informed of the dangers 
involved in the purchase of poultry stock whose disease status is 
unknown or is misrepresented by faulty and misleading labels and 
advertisements. 

A very important move to protect the poultry industry against unfair 
practices in the marketing of eggs and poultry for breeding purposes 
is the Uniform National Poultry Breeding Plan which, with certain 
modifications, was approved by this Association at its 1934 meeting, 
on the recommendation of the Committee on Pullorum Disease. This 
plan, if properly carried out, should accomplish what has long beet 
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an urgent necessity, namely, uniform approved practice in the labeling 
and marketing of pullorum-tested poultry stock, and rules and regu- 
lations governing testing and advertising. 

Your Committee believes that no effort should be spared in bringing 
about a general adoption of this plan, and that the problem of eradi- 
cation, not only of pullorum disease, but of all other known preventable 
transmissible diseases of poultry, should be given much greater con- 
sideration by veterinarians and disease control laboratories and insti- 
tutions than it has received, and that methods and procedures should 
be more generally adopted which aim at prevention, and ultimately 
at complete eradication of the diseases. Such procedures, including 
both the diagnosis and the mechanism of carrier elimination, should 
be left entirely in the hands of trained individuals who are responsible 
to higher state or federal authorities. No effort should be spared in 
bringing to the doors of poultry-owners information which will enable 
them to assume their full share of responsibility in the solution of 
the poultry disease control problem. Such information should be made 
available to all poultrymen. 

Intensive training in poultry diseases and their control should con- 
stitute an important part of the curriculum of every veterinary college, 
and private practitioners should be prepared and willing to render the 
same service that they do in the treatment of horses, for example. 
Poultrymen should be educated to the importance of turning to such 
trained practitioners in the solution of their poultry disease problems. 

Finally, although this report does not include a discussion of virus 
diseases, your Committee wishes to go on record as condemning indis- 
criminate distribution and use of laryngotracheitis vaccine. While we 
believe that little or no harm can be done by the administration of 
the vaccine to flocks which are known to harbor laryngotracheitis, it 
should not be used on farms which are free from the infection. Fur- 
thermore, the determination of existence of the infection in suspected 
flocks should be placed in the hands of competent, recognized authori: 
ties. 


Dr. Rerrcer: Mr. Chairman, I move that this report be referred to 
the Executive Committee for adoption and inclusion in the proceedings. 
; The motion was regularly seconded and carried. ... 

PRESIDENT Recorps: The next paper in this group is “Fowl-Pox Virus 
Vaccination of Day-Old Chicks—A Preliminary Report,” by Drs. R. E. 


Lubbehusen, J. R. Beach and W. H. Busic, of the University of Califor- 


nia. Dr. Erwin Jungherr will read a summary of this paper. 
Dr. Jungherr summarized the paper. . . . (Applause.) 


CHICKS 
A Preliminary Report 


By R. E. LUPBEHUSEN, J. R. BEACH and W. H. BUSIC 
Veterinary Science Division, University of California 
Berkeley, California 


The present extensive use of virus vaccination for the control 
of fowl-pox infection reflects the general acceptance of this 
method of immunization. Many poultrymen, however, view fowl- 
pox virus vaccination with considerable disfavor because they are 
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fearful of its probable systemic effect upon the birds. Whether 
the existence of this fear should be attributed to the vaccine or 
to its injudicious application is a matter of some controversy. 
Field observations, such as decreased egg-production for variable 
periods following vaccination of laying flocks as well as the data 
of controlled experiments, definitely indicate that the local reac- 
tion from the cutaneous inoculation of a fowl-pox virus vaccine 
may be accompanied by a systemic response. 

The proper age at which to vaccinate birds has long been a 
subject of considerable controversy. Almost all observers agree 
that, on previously infected premises, vaccination should be done 
before birds come into production. Some discourage vaccination 
of birds less than three months of age except under unusual cir- 
cumstances. 

Experiment data presented by Lubbehusen and Ehlers, in 1932' 
and 1933,? provided evidence of a systemic post-vaccination reac- 
tion manifested by an interruption of growth gains in normal 
birds which were vaccinated when older than 120 days. A reaction 
of this nature did not occur, however, following vaccination of 
birds from 30 to 90 days old. These data did not include observa- 
tions on chicks less than 30 days old. 

In 1932, Dunn and Sherwood? reported the successful immuhi- 
zation of day-old chicks by applying a fowl-pox virus vaccine to 
a small area of slightly scarified skin on the breast. No consti- 
tutional or systemic symptoms were noted in birds vaccinated 
when reasonable care was used in applying the vaccine. These 
investigators concluded that “healthy and vigorous day-old chicks 
(and poults) can be safely and successfully vaccinated against 
fowl-pox, using fowl-pox vaccine without causing any apparent 
constitutional disturbance.” The possibility of immunizing day- 
old chicks has attracted the interest of poultrymen who had 
experienced undesirable vaccination sequelae, and of hatcherymen 
who were impressed by the commercial aspects of selling vacci- 
nated chicks. As a result, “day-old chick” vaccination has been 
wae by a number of California poultrymen. 


_FYELD OBSERVATIONS OF DAY-OLD CHICK VACCINATION 


yf  aeadiie the spring of 1934, one of us (W. H. B.) had the oppor- 
tunity to participate in and observe the results of the vaccination 
of 36,691 chicks in 45 groups on twelve farms. The number of 
chicks per group varied from 120 to 3,055 and the number of 
groups per farm from one to 15. All groups came from commer- 
cial hatcheries and were vaccinated just prior to being placed 
under brooders. Although varying in type on the various farms, 
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the brooding conditions were viewed as favorable on all except 
one farm, where a newly-installed system failed to give complete 
satisfaction during periods of sudden climatic temperature 
changes. 

The vaccines: The chicks of 41 of the 45 groups were vacci- 
nated with standard commercial unattenuated fowl-pox virus vac- 
cines in the concentration recommended for older birds. Four 
groups, comprising 2,724 chicks, were vaccinated with a special 
commercial vaccine of greater virus concentration, which was pre- 
pared and distributed especially for use on day-old chicks. 

The vaccination technic: In the first three groups, comprising 
1,551 chicks, vaccination was by means of the “stick” method on 
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the medial surface of the wing. For reasons which will be dis- 
cussed later, this site of inoculation was abandoned. Thereafter, 
all chicks (42 groups) were vaccinated by the “stick” method on 
the outer surface of the loose fold of skin anterior to the thigh 
(fig. 1). A taped Bard-Parker knife was used as the inoculating 
instrument for the first two groups to be vaccinated, a double 
needle spaced at one-eighth inch for the third and fourth groups, 
and inoculation of the remaining 41 groups of chicks was accom- 
plished by one stick of a teasing needle. The use of this Jatter 
instrument gave a percentage of positive inoculations as high as 
the others and did not carry so much surplus of virus to the 
surrounding tissues. 

The chicks were held by an assistant who used the utmost care 
to prevent the virus from getting on his hands and thereby 
transferred to parts of the chick other than the site of vaccina- 
tion. Carelessness in this respect had been claimed to have 
resulted in a high incidence of generalized pox lesions in some 
lots of chicks which had been vaccinated previously by others. 
In case of accidental contact with virus at the point of inocula- 
tion, the assistant washed his hands in a mild antiseptic solution. 

Observations: All chicks were examined on the tenth, 30th and 
45th days after vaccination, to determine (a) the percentage of 
chicks which had “takes”; (b) the percentage of chicks which 
showed secondary pox lesions and the mortality incident thereto; 
(ec) the total mortality and culls at six weeks; (d) the degree to 
which other factors contribute to unthriftiness or mortality, and 
(e) the condition of the surviving chicks. There were no non- 
vaccinated control groups for comparison. The results are sum- 
marized in table I. 

It will ‘be noted that, in 17 groups, comprising 17,433 chicks, 
the vaccination was regarded as successful and the chicks were 
apparently normal at the six-week observation. All chicks were 
inoculated by means of a single needle stick. The vaccine for two 
of these groups, comprising 919 chicks, was the special chick 
vaccine with a virus concentration twice that of the standard 
fowl-pox vaccine from three commercial laboratories which was 
used on the remaining 15 groups. The two groups vaccinated 
with the concentrated virus had the largest percentage of chicks 
with secondary lesions of pox and suffered the highest percentage 
of mortality (3.6 and 3.5, respectively) from this cause. 

Eight of the 15 groups vaccinated with standard vaccine 
suffered no mortality from pox, although some chicks of four of 
these groups showed secondary pox lesions. The highest percent- 
age of mortality and culls to six weeks occurred in a small group 
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of 141 chicks, of which 19 (13.4 per cent) apparently succumbed 
as the result of improper brooding, none of which were affected 
with pox lesions or concurrent disease. With this one exception, 
the brooding conditions were viewed as satisfactory and the 
mortality, not directly attributed to the development of pox 
lesions, did not exceed normal expectancy. 

In 15 groups, comprising 9,055 chicks, vaccination was also 
viewed as successful in that, with standard vaccines, an average 
of 96 per cent of “takes” was obtained and the percentage of 
chicks which developed secondary pox lesions and the mortality 
incident thereto, although higher than in the previous groups, 
was not excessive. However, these groups experienced a high 
average mortality (24.4 per cent), which apparently was caused 
by unfavorable environment or concurrent disease. 

While environmental conditions always have a significant bear- 
ing on the chick mortality, this factor assumes added importance 
in considering the post-vaccination losses, in that eleven of the 
15 high-mortality groups were subjected to poor brooding condi- 
tions to the exclusion of a concurrent disease factor. Ten of these 
groups represent the population of a single farm on which mor- 
tality in non-vaccinated chicks previously raised on this farm and 
subjected to the same brooding conditions, while admittedly high, 
had never approached the average of those vaccinated. This 
observation, together with the results of controlled experiments 
to be described later, suggests at least that the mortality in these 
groups was influenced by a temporary lowering of the resistance 
of day-old chicks. 

A group of 1,000 chicks in which pullorum disease was diag- 
nosed showed an unusually high mortality of 50 per cent, less 
than 0.5 per cent of which was attributed to secondary lesions 
of pox. Another group of 1,000 chicks developed an Eimeria 
tenella infection during the fifth week and suffered a 25 per cent 
mortality within a period of ten days. The two remaining of the 
15 groups developed a respiratory infection (chick bronchitis) 
during the first week, which persisted for a period of one month 
and was accompanied by a much higher mortality than has been 
observed in other similarly affected flocks. 

These observations, with respect to the greater than average 
mortality in the 15 groups of vaccinated chicks subjected to 
unfavorable environment or concurrent disease, suggest that an 
important contributing factor in the mortality may have been a 
post-vaccination lowering of chick vitality. The uneven develop- 
ment in nine groups, in the absence of other contributing factors, 
suggests that vaccination itself may result in definite injury. 
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The observation of results with five of the nine groups indicates 
that such injury may be associated, in part, with a technic or 
vaccine which favors the development of secondary lesions or a 
virus which produces vaccination takes of exceptional severity. 
The first three of these groups were vaccinated on the web of the 
wing and a high incidence of secondary pox lesions (18 to 20 and 
35 per cent) was caused by direct contact of the head with the 
site of vaccination. 

While the major portion of the mortality to six weeks was due 
to the secondary pox lesions, the unthrifty condition of the sur- 
vivors seemed to bear a very direct relationship to the severity 
and extent of the local reaction at the point of inoculation. A 
further significant correlation between the severity of the local 
vaccination reaction and retarded growth is seen in two groups 
vaccinated with the special vaccine having double the virus con- 
centration of the standard product. The chicks of both groups 
were inoculated in the flank and showed 98 and 99 per cent takes, 
respectively, in the major portion of which the vaccination takes 
were very large and healed very slowly. Nearly all of the chicks 
showing this type of reaction also showed arrested development. 

The vaccination of four groups was viewed as unsuccessful in 
that takes were produced in only 0, 5, 20 and 50 per cent of the 
chicks, respectively. Inasmuch as revaccination of these chicks 
by the same vaccination technic with another vaccine gave posi- 
tive results, we are justified in assuming that the original vac- 
cines contained virtually no viable virus. 

Although these field observations may not justify any definite 
conclusions concerning the effect of fowl-pox vaccination on day- 
old chicks, they do indicate a need for detailed and controlled 
experimental studies before the procedure is adopted by poultry- 
men. 

In considering the question of post-vaccination chick mortality, 
it was apparent that the mortality attributed to pox was related 
to the vaccination technic by the extent to which errors in this 
respect may have favored the development of severe takes and 
secondary pox lesions. Thus, a need for the development of a 
vaccination procedure which would assure a high average percent- 
age of takes without favoring an increase of secondary pox 
lesions was indicated. A second significant observation was that 
the high average post-vaccination mortality in those groups sub- 
jected to unfavorable environment or concurrent disease, and the 
uneven development in other groups not subjected to such factors 
very strongly suggested a lowered vitality following vaccination. 
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CONTROLLED EXPERIMENTS 


These studies, which were conducted under both laboratory and 
field conditions, were directed toward determining (a) if a vacci- 
nation technic might not be perfected which would assure a high 
percentage of takes without causing a proportionate increase ip 
the incidence of secondary lesions; (b) whether fowl-pox virus 
vaccination of day-old chicks is followed by a systemic reaction 
as reflected in a retardation of normal growth gains; (c) to what 
extent post-vaccination mortality may be attributed to a lowered 
vitality incident to post-vaccination reaction; and (d) whether 
vaccination of day-old chicks confers an adequate and lasting 
immunity to subsequent contact exposure to the virus. 


vac- 


Fic. 2. Needle used for vaccinating day-old chicks (enlarged). A, 
cine carried between points of needle. 


Vaccine and vaccination technic: The results of the field 
observations just described indicate that the regular commercial 
vaccine was suitable for use on chicks, and that a special chick 
vaccine of greater virus concentration was not only unnecessary 
but contraindicated. Accordingly, the standard virus concentra- 
tion for commercial vaccines, 10 mgm of virus per cc of diluent, 
was used throughout these experiments. 


The variability with respect to percentage of takes in some 
instances and the production of too severe takes in certain others 
appeared to be related to the method of applying the vaccine 
rather than to differences in the potency of vaccine. Therefore, 
attention was given to devising a vaccinating instrument which 
would deliver a constant amount of virus to the intracutaneous 
tissue without leaving an excess on the skin surface. The vacci- 
nation needle which was devised and used exclusively in these 
experiments is illustrated in figure 2. When dipped in vaccine it 
carries away a tiny bead of vaccine between the two points which 
are 1 mm apart and thus assures the deposit of a constant amount 
of virus at the point of the “stick” in the skin. The efficiency 
of the needle was demonstrated in a preliminary field trial in 
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which it was compared with a sharp rat-tooth forceps as a vacci- 
nating instrument. 

In this study, 885 day-old chicks were vaccinated by grasping 
the fold of skin in the flank between the sharp teeth of the forceps 
which were dipped into the vaccine before each inoculation. 
Another group of 1,090 day-old chicks were inoculated in the 
flank by means of the specially-devised needle. When examined 
on the ninth day, 303 of the group of 885 inoculated by means of 
the forceps method failed to show takes, while the needle was 
found to have successfully inoculated 100 per cent of the 1,090 
chicks vaccinated with it. Since the virus was viable and the 
chicks without takes proved to be susceptible on re-vaccination, 
the difference with respect to production of takes in the two 
groups could be due only to the difference in vaccinating instru- 
ment used. Since the conditions on these premises did not favor 
the collection of closely controlled experiment data, no further 
reference to the vaccination results in these two groups of 1,985 
chicks will be made except to state that the owner was satisfied 
that the chicks had shown no harmful post-vaccination reaction. 

As the results of this field trial clearly demonstrated the effi- 
ciency of the special inoculating needle, it was used exclusively 
in the experiments to be reported and never failed to produce 100 
per cent takes with standard fowl-pox vaccines having a virus 
suspension of 10 mgm per cc of diluent. All inoculations were 
made in the region of the flank. Less than 0.5 per cent of the 
chicks showed secondary pox lesions and in not a single instance 
was mortality attributed to this cause. The precautions at vacci- 
nation to avoid the mechanical transfer of virus to other parts 
of the body were no greater than used under field conditions. 

Effect of vaccination on growth: In experiments with chicks, 
comparative weight gains have often served as an index of the 
effect of various factors in causing a deviation from normal 
health. This deviation from normal weight gains may be tem- 
porary and of little practical importance, or prolonged, with 
attendant lowering of resistance. In these studies, the systemic 
reaction incident to fowl-pox vaccination of day-old chicks is, 
therefore, measured on the basis of weight gains and mortality 
as compared with non-vaccinated controls. 

Laboratory Trial 1: A comparison of weight gains and mortality of 

chicks vaccinated when one day old and non-vaccinated controls. 

On April 25, 1935, 196 day-old, commercially-hatched (sexed) male 
chicks were divided into three groups. Group 1, comprising 65 chicks, 
was vaccinated with fowl-pox virus vaccine prepared at the laboratory, 


while group 2, consisting of 66 chicks, was inoculated with a commer- 
cial vaccine. As previously indicated, all inoculations were made in 
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the flank by means of the specially-devised needle. The 65 chicks of 
group 3 comprised the non-vaccinated controls. All groups were main. 
tained under identical conditions with respect to brooding, diet and 
general care. Each group was weighed at 7-day intervals and examined 
for vaccination takes and secondary pox lesions at each weighing. 


All chicks of groups 1 and 2 showed definite takes on the seventh day, 
The chicks of group 1 presented a more severe local reaction; 37 of 
the number still showed vaccination scabs on the 14th day, when all 
but eight of those of group 2 were completely healed. This relative 
severity and persistency of the local reactions produced by the two 
vaccines may have had a significant bearing on the difference in weight 
gains exhibited by each group. In comparing these gains with that 
of the non-vaccinated controls (fig. 3), it will be noted that each vace- 
cinated group showed a definite inhibition of growth, causing a marked 
deviation from the growth curve of the normal controls. 

The difference was apparent the second week and continued in in- 
creased proportion to the age of 29 days, when the control chicks aver- 
aged 164.3 gm as compared with 97.2 gm for group 1 and 113 gm 
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Fic. 3. Graph showing weight gains and mortality in fowl-pox vaccina- 
tion of day-old chicks compared with non-vaccinated controls. 
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for group 2. Stated differently, at the age of 29 days, the weight of the 
chicks in group 1 averaged approximately 40 per cent less, and that 
of group 2, 30 per cent less than the non-vaccinated controls. Unfor- 
tunately we were unable to continue observations of these groups to 
determine whether this inhibition in growth gains of the vaccinated 
chicks was temporary or would be prolonged and result in permanent 
injury. Because of the brief period of these observations, the mor- 
tality had no comparative significance and does not reflect any post- 
yaccination lowering of the resistance in these disease-free groups. 

Laboratory Trial 2: A comparison of the weight gains and mortality 

of chicks vaccinated when one day old with that of controls vacci- 

nated when 56 days old. 

On May 8, 1935, 55 day-old chicks were vaccinated in the region of 
the flank with a commercial vaccine. Fifty-four non-vaccinated con- 
trols were permitted to cohabitate with those which were vaccinated, 
thus subjecting vaccinated and control chick alike to identical environ- 
mental factors. Vaccinated and control chicks were weighed at slightly 
irregular intervals. 

The vaccination takes were observed on the eighth, 15th and 21st 
days. In contrast to the previous trial, the local reaction was slow in 
developing, reaching its greatest intensity about the 15th day, with 
25 per cent of the chicks still showing vaccination scabs on the 21st 


Mortality of Chicks 
weocinated whan dey-old 
Mortality of 
Control Thicke 
Coccidiosis 
appeered 


Controls vaccinated x 
at age of 56 daye >“ 


AVERAGE WEIGHT in GRAMS 


Weight Geins 
Weight Gains of Chicks 
vaccinated when Day-old ert 


Ta 
13th. bath. 1 


a 4. Graph showing results of vaccination of day-old chicks against fowl-pox com- 
vared with results in control chicks vaccinated at the age of 56 days. 


7 


— 
‘ks of 
main- 
and es 
nined 
g. “ 
day. 
of 
all 
ative 
two 
sight 
that 
vac- 
rked 
ver- | 
7 — 
if 
of 
4 
H 
| 16. » 
i 
1 
tth. 16th. 28rd. 8 (| 
| 
| 
4 


day. An observation of probable significance in this connection was 

- the presence of secondary pox lesions in 10 per cent of the vaccinated 
chicks on the 21st day. This was the only group to develop head lesions 

in these experiments and the only one in which the development of 

he local reaction was delayed and healing prolonged. 

- _In comparing the weight gains of the vaccinated and control chicks, 
we find no significant difference until the fourth week, after which 
there is a marked and continuous deviation. At the age of 56 days, 
the average weight of the vaccinated chicks was 163.7 gm and that 
of the controls, 271 gm, a difference in average weight of 107.3 gm. 
At this time, the controls, numbering 40, were vaccinated by the same 
method as had been employed for the day-old vaccinated group. Ex. 
amination 16 days later showed 100 per cent takes, which demonstrated 
that, although intermingling, there had been no cross-infection to the 
controls during the 56 days of exposure. 

Referring to figure 4, it is seen that the growth curve of the controls 
continued uninterruptedly after vaccination, thus confirming and sup- 
porting the previously mentioned findings of Lubbehusen and Ehlers, 
that vaccination of chicks from 30 to 90 days old is not accompanied by 
evidence of a systemic reaction. 

All chicks which died were autopsied and examined bacteriolog. 
ically. Examination of the mortality curves in figure 4 shows a loss, 
during the first four days, of nine controls from non-specific causes, 
Following these initial losses, only four additional control chicks had 
succumbed up to the age of 47 days (June 24), when the control group 
was represented by 41 chicks. During the same period, 15 vaccinated 
chicks had died, leaving a total of 40. Attention is called to the nearly 
equal number of chicks remaining in each group on June 24, because, 
on that date, the death of a vaccinated chick was due to acute coccid- 
iosis (Himeria tenella). Although the presence of this disease factor 
was rather disconcerting, because of its probable influence on the future 
weight gain data, it served to demonstrate the relative resistance of 
the vaccinated and control chicks to the disease since, by cohabitation, 
all were subjected to like exposure. 

During the nine-day period following its initial appearance, coc- 
cidiosis was responsible for seven of the nine deaths that occurred in 
the vaccinated group, as compared with one in the controls. Despite 
the fact that the controls were vaccinated at this point (56 days), only 
six of the number succumbed during the following 16 days, as compared 
with a mortality of 15 in the day-old vaccinated group. 

At the conclusion of these observations, the original group of 55 
chicks, inoculated when one day old, was represented by six survivors, 
having an average weight of 380 gm, while in the control group, vac- 
cinated at the age of 56 days, there remained 26 chicks, averaging 591.1 
gm. These data may be summarized as follows: (a) Vaccination of the 
day-old chicks resulted in inhibition of normal growth gains and also 
seriously impaired their normal resistance to concurrent disease; (b) 
Vaccination of chicks at the age of 56 days did not appear to result 

in any systemic shock nor to lower significantly their resistance to con- 
current disease. 


Field Trial 2: A comparison of the weight gains and mortality of 
—-. vaccinated when one day old with those of controls vaccinated 


r when 22 days old. 

— May 22, 1935, 560 day-old (sexed) pullet chicks, having an aver- 
age weight of 38.7 gm were vaccinated with a fowl-pox virus vaccine 
prepared in the laboratory. A group of 563 non-vaccinated control 
chicks from the same hatch and averaging 38.5 gm was maintained 
under separate but identical brooding and environmental conditions 
as the vaccinated group. All of the vaccinated chicks showed definite 

takes on the ninth day, when the average weight of the vaccinated 
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chicks was 66 gm, and that of the controls 62.7 gm. Examination of 
the vaccinated group on the 22nd day (June 13, 1935) showed that 
44 of the 546 chicks retained a vaccination scab, with four of these 
presenting minor secondary pox-lesions. At the age of 22 days, the 
vaccinated group had an average weight of 135.2 gm and a mortality 
of eleven, as compared with an average weight of 137.7 gm and a mor- 
tality of 27 for the control group. The increased mortality in the con- 
trol group is without significance, inasmuch as neither of the two 
groups represented selected chicks and it was apparent from the begin- 
ning that the control group contained the larger number of weak 
chicks. 

It has been the established practice on this farm to vaccinate the 
chicks when they are removed from the brooder-house and placed on 
range at the age of six or seven weeks. It was decided, therefore, to 
vaccinate the controls at the age of 22 days in order to procure post- 
vaccination weight gain data up to the age of six weeks without inter- 
rupting the routine rearing practice. On June 13, the 536 surviving 
members of the control group were, therefore, vaccinated with the 
same vaccine and method as used for the day-old chicks. 

Examination on the eleventh day (June 24, 1935) revealed 100 per 
cent takes, with no evidence of secondary pox lesions. The average 
weight of the vaccinated controls at this time was 201.5 gm and that 
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Fig. 5. Graph showing results of the vaccination of day-old chicks 
gainst fowl-pox compared with results in control chicks vaccinated 


at the age of 22 days (field trial 2). 
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_ of those vaccinated as day-old chicks, 203.2 gm. This insignificant dif 
ference of 1.7 gm in average bodyweight had increased to 15.5 gm 
when these chicks were placed on range, on July 12, 1935, which sug. 
gests that the chicks vaccinated at the age of 22 days suffered some 
post-vaccination reaction which inhibited their growth. 

While there was a slight advantage in the weight gain of the chicks 
vaccinated when one day old over that of those vaccinated at the age 
of 22 days, the mortality in the former group was considerably greater, 
particularly during the third to fifth weeks. These losses occurred jp 
the absence of a concurrent disease, and under favorable brooding 
conditions. In fact, during this period the appearance of the day-old 
vaccinated group was such that the owner suspected coccidiosis, which 
numerous examinations failed to reveal. After being placed on range, 
the mortality was the same in each group up to October 22, 1935, when 
the latest observations were made. 

Laboratory Trial 3; Additional comparison on the vaccination of 

chicks when one day old and at the age of 22 days. 

Ninety-nine (sexed) male chicks from the same hatch as those used 
in the above-described field trial were brought to the laboratory and 
divided equally into three groups. The chicks of group 1 were inocu. 
lated with a fowl-pox vaccine prepared in the laboratory, and those of 
group 2 with a commercial product. Both groups showed 100 per cent 

vaccination takes. Group 3 served as a non-vaccinated control until 
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Fic. 6. Graph showing results of vaccination of day-old chicks 
against fowl-pox compared with results in control chicks vaccinated 
at the age of 22 days. 
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the 22nd day, when it was vaccinated with the same virus as was used 
for group 1. The average body weights of the two vaccinated and one 
control group were the same on the seventh day, namely 52 gm. There 
was a slight deviation in weight up to the 22nd day, when the controls, 
averaging 96.4 gm, were vaccinated. The comparison of the post-vac- 
cination weight gains of the three groups show no significant differ- 
ence. This supports the field trial data which indicated that the sys- 
temic reaction incident to vaccination at the age of 22 days is com- 
parable to that observed in chicks vaccinated as one day old. Con- 
trary to those of the field trial, the mortality —_ of the three — 


show no significant difference. 


At variable periods, representative birds were from 


those used in the laboratory and field trials, and were tested t 
determine the degree and duration of the immunity incident to 
vaccination of day-old chicks. These birds were exposed to fowl- _ 
pox by cage contact with artificially-infected birds. The degree of __ 
resistance was compared with that of similarly exposed non- 
vaccinated controls. Birds which did not become infected by 
contact exposure received a follicle and comb inoculation with _ 
fowl-pox virus. The severity of the subsequent local reaction, if _ 
any, was compared with that produced in controls. Although the ~ 


that fowl-pox virus vaccination of day-old chicks has conferred | 
adequate resistance to infection by contact exposure for a period 
of five months, the longest interval after vaccination at which 
tests have been made. The comparative severity of the reaction 
following the follicle and comb inoculation of those birds which “ 
did not become resistant to infection by contact exposure sug- 
gests, however, that the immunity incident to day-old chick vacci- — 
nation is less stable than that following vaccination at a later 
SUMMARY 

Although the experiments which have been reported must be 
regarded as only a preliminary study, some of the findings, never- 
a, appear to be of significance with respect to the practice 


technic, including ‘the choice of virus concentration which was — < 
used, resulted in the production of a take in all chicks vaccinated 4 a: 
and an incidence of secondary pox lesions so low that it was not _ 
a factor responsible for post-vaccination mortality. 7 
The controlled experiment data indicate that a vaccination take, — 


of normal weight gains and a lowering of vitality, the degree of 7 3 ; 
which is influenced by the severity and duration of the local reac- _ 


— 
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| mmunity studies are still incomplete, our present data indicate Sots | 
3 : 
even in vigorous day-old chicks, is accompanied by a systemic 
reaction which manifests itself by at least a temporary inhibition 
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tion and which, in the presence of unfavorable environmental cop- 
ditions and concurrent disease, may contribute to excessive mor. 
tality. This point was illustrated by the relative resistance of the 
_ vaccinated and control groups exposed to coccidiosis in laboratory 
oP trial 2, and by the high post-vaccination mortality in those field 


In measuring the post-vaccination reaction in terms of growth 
= gains and mortality, there are indications that this reaction 
occurs, but that it is less pronounced in chicks vaccinated at the 
age of three weeks, and is entirely absent at eight weeks. These 
observations are in accord with those of Bice* who found “‘vacci- 
+ nations with chicks ranging in age from four to twelve weeks 
to be successful, and mortality in chicks vaccinated at less than 
; four weeks of age to be high.” 
ant es: These studies are to be continued by controlled experiments 
under field conditions, to obtain additional comparative 
ie e data on the effect of fowl-pox virus vaccination on day-old chicks 
~ and chicks of greater age. 
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DISCUSSION 


PRESIDENT RecorDs: Is there any discussion of this paper? 

Dr. Rertcer: I want to thank Dr. Jungherr, on behalf of the Com- 
mittee, for the tremendous job he undertook. This paper came to us 
as a 32-page manuscript with four charts. I was dismayed. I gave it 
to Dr. Jungherr, and you see what he has done with it. He has pre 
sented it as though it were a report on his own work, and he had 
nothing to do with it. (Applause.) 

Dr. A. E. Cameron: I am sure we will all agree this is a valuable 
contribution on fowl-pox vaccination, but I am just wondering if this 
would not be a good time, since extensive vaccination against fowl- 
pox is comparatively recent, to try and effect the eradication of the 
disease by eliminating the affected birds. I should like to remind you 
that vaccination never eradicated any disease. In Canada, the prohibi- 
tion of the use of hog cholera virus in the country has been, so far at 
least, eminently successful. We have some cases of hog cholera, but 
not many. 

We are endeavoring to prevent the manufacture and importation of 
fowl-pox vaccine, and while we anticipate there would be considerable 
loss of poultry to start with, in a comparatively short time, we are 
under the impression that with proper sanitary care, the disease will 
be controlled in a manner more effective in the long run. 

PRESIDENT Recorps: If there is no further discussion, we will pro 
ceed to the next paper, “Laryngotracheitis,” by Dr. Charles S. Gibbs, 
of Massachusetts State College. 


Dr. Gibbs presented his paper. 
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LARYNGOTRACHEITIS 


By CHARLEs S. GipBs, Amherst, Mass. 


Massachusetts Agricultural Experiment Station 


The early writers on poultry diseases recognized a malady 
similar to laryngotracheitis which they called bronchitis. The 
name bronchitis is still used, indicating that the teachings of the 
early writers have been pretty thoroughly disseminated. San- 


rrowth 
action born,: Salmon,* Woods,* Korinek,* Robinson,® Pearl, Surface and 
at the Curtis* and Ward and Gallagher’ distinguished between colds and 


the so-called bronchitis, but thought that both were caused di- 
rectly by exposures to cold drafts, or irritation of the mucous 


vacci- 
weeks membrane by inhaling irritating vapors, dust or foreign par- 
than ticles. Kaupp* recognized a contagious type of bronchitis but 


claimed that cold drafts were a predisposing factor. May and 
Tittsler® described an outbreak in which the disease appeared to 
be contagious, but the birds were exposed to cold weather, and it 
was difficult to transmit it artificially, as most birds appeared to 
be immune. Beach’® was the first to state that laryngotracheitis 
or bronchitis is readily transmitted to healthy fowls by the in- 
troduction into the trachea of tracheal exudate from affected " 
birds. 
ETIOLOGY 
Beaudette’! was the first to state that laryngotracheitis was 
due to a filter-passing virus, but did not present any experimental 
data. Beach'*: '* stated definitely that a virus in the inflammatory 
exudate of chickens dying of this disease passed through Berke- 
feld N and V filters, but did not pass through Seitz filters. Beach’s 
findings have been confirmed by Gibbs,’*?° Graham, Thorp and 
James,‘* and others, so that it is agreed among poultry pathol- 
ogists that bronchitis, or laryngotracheitis, as it is now called, is 
due to a filter-passing virus. t 
Seifried’? described characteristic intranuclear inclusion bodies 
in the epithelial cells of the trachea. Using the technic devised 
by Behrens and Morgan" and Behrens and Nielson’ for liberat- 
ing the inclusion bodies from the nuclei of the cells, and separat-— 4 
ing them from the cellular débris by flocculation with weak or- 
ganic acids; and using a graded series of collodion filters pre-- 


ue of 


0.082 » in diameter. At best this physical measurement of ae a 
inclusion body in laryngotracheitis is only an approximation. _ is ‘ 
But even so the mature inclusion body must be considerably re- = ; 
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duced in size to pass the pores of ultra-filters. Microscopic exam- 
ination of the inclusion bodies in stained histological sections 
indicates that there is considerable variation in shape and size 
of these bodies. The appearance and arrangement of these forms 
in the nuclei and their relation to different stages of infection 
indicate that the virus passes through some kind of a develop. 
mental cycle. Apparently the inclusion body in laryngotracheitis 
differs in size, shape, location and in the manner of development 
from similar bodies observed in chicken-pox by Woodruff and 
Goodpasture,** and in chicken coryza by Gibbs.*!. The inclusion 
bodies in chickenpox and coryza are extranuclear. 


METHOD OF TRANSMISSION 


cae The next important step in the development of knowledge con- 
cerning laryngotracheitis resulted from transmission studies of 
the virus from affected to unaffected susceptible chickens. A 
knowledge of the method of transmission is important because 
the blind following of any treatment for the control of diseases 
is rarely successful. If the biology of the disease in question is 
unknown, then the chances are that the most favorable point of 
attack is unknown, and a successful line of treatment can not 
very well be applied. 

Isolation and sanitation applied in the manner recommended 
for contagious diseases in general failed to control laryngo- 
tracheitis, and reasons for this could not be accounted for until 
it was demonstrated by Komarov and Beaudette** ** and 
Gibbs 4 }° that birds apparently recovered from all symptoms and 
lesions of the disease, remained carriers for two weeks to two 
years. With this information in hand it was possible to outline 
a sanitary program for the control of laryngotracheitis that 
Bey work under farm conditions. 


ERADICATION AND CONTROL 


plan outlined by Gibbs**-*? recognizes the possible existence 


of laryngotracheitis carriers either in the flock having the dis- 
ease or recovering from it. The fundamental points of this plan 
are: (1) the eradication of carriers from the premises; (2) the 
destruction of the virus in the houses, on the equipment, and 
grounds occupied by the diseased flock, and (3) the prevention 
of the reintroduction of the disease into the clean flock. This 
plan is the most comprehensive method known up to the present 
time for the treatment of infectious laryngotracheitis. Also, it 
has been found that flocks from which infectious laryngo0- 
tracheitis has been eradicated are remarkably free of para 
sites and other infectious diseases. Some poultrymen, after 
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eradicating laryngotracheitis from their flocks by this plan, have © 
been leading in egg-laying contests. 
VACCINATION 

Another important step in the control of laryngotracheitis is 

vaccination, which was discovered independently by Hudson and © 

Beaudette,** Beaudette and Hudson,”® and Gibbs.*° The discov- 

ery that the virus of laryngotracheitis inoculated into the cloaca 

and bursa of Fabricius of the chicken will cause lesions to appear _ 

in this region and produce immunity is a novel and important _ 

contribution to the control of this disease. When birds have tie 


laryngotracheitis naturally in the larynx and trachea, the res- Mee 
piratory tract is often plugged by the formation of a pseudo- 
membrane and some of them die of asphyxiation. But when the 
disease is introduced into the cloaca and bursa of Fabricius, even 
though a pseudomembrane is formed, the results are not serious. | 

The degree of immunity produced by cloacal vaccination depends © 
upon the severity of the reaction, which is indicated by an in- | 
flammation known as a take. Field experience has demonstrated _ 
that takes may be evident from the third to the eighth day, but _ 
the fourth or fifth day is the best for estimating the probable 
degree of immunity produced in the birds by vaccination. Gibbs*® _ Sat 
has arbitrarily classified takes into five groups. It is under- 
stood that this attempt to classify takes in vaccinated birds is _ 
relative, because many of them grade into each other in sucha | 
manner that there are no sharp limits of demarcation. But the __ 
attempt to be systematic and thorough in the reading of takes has © 
considerable value in training the eye and the judgment in dis- 
cerning the different degrees of inflammation and in developing 
precision and speed in handling the birds. Experience and train- 
ing of this nature sharply distinguishes the practitioner from 
the novice, and determines very largely as to whether the vac- | 
cination method for the control of laryngotracheitis will be a suc- | 
cess or a failure. 


CLASSIFICATION OF TAKES 


The five takes or five degrees of inflammation recognized in ; 
birds vaccinated for laryngotracheitis are as follows: 


1, Indifferent take. In these cases the mucous membrane of 
the cloaca and the orifice of the bursa of Fabricius may be slightly c. 
inflamed, but the inflammation is transient, indicating that the i? foci 
injury is confined entirely to the epithelium. This is recognized 
as desquamative epithelial inflammation, and it is due to — 
swabbing. 
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2. A poor take is indicated in those cases in which the mucous 
membrane of the cloaca or opening into the bursa of Fabricius, 
or both, is moist from the exudation of mucous and serous fluids, 
Sometimes the feathers around the vent are moist and soiled, 
This is called serous inflammation and indicates that the mucous 
glands are involved. F 

3. A fair take results when the exudate is fibrinous and the 
mucous membrane may show petechial hemorrhages in the bursal 
groove and the orifice of the bursa of Fabricius. This is desig- 
nated as fibrinous inflammation. 

4. A good take shows all of the characteristics of a fair take 
plus a diphtheritic plug in the opening into the bursa of Fabri- 
cius, and possibly ecchymosis of the mucous membrane of the 
bursal groove. This is mild diphtheritic inflammation. 

5. An excellent take is distinguished from a good take by the 
presence of a diphtheritic plug in the orifice of the bursa of 
Fabricius, and a pseudomembrane on the mucous membrane of 
the bursal groove and the cloaca similar to that occurring in the 
larynx and trachea of birds suffering from natural infections. 
Sometimes hyperemia and hemorrhage of the mucous membrane 
of the bursal groove are evident. This is termed either severe 
diphtheritic or hemorrhagic inflammation depending upon the 


condition most prevalent. 
No evidence has been presented to indicate that cloacal and 


bursal carriers exist longer than two weeks after vaccination. 
This is probably due to the fact that the cloaca and bursa of 
Fabricius are subject to comparatively rapid growth and develop- 
ment, and it is apparently impossible for the virus of laryngo- 
tracheitis to maintain itself in the mucous membrane of these 
parts sufficiently long to constitute chronic carriers. 

However, if the virus used as a vaccine is not virulent enough 
to react in the cloaca, or the vaccination is carelessly done, some 
of the birds may contract the disease in the respiratory tract and 
chronic carriers be produced as in natural outbreaks. Accidents 
of this kind are inexcusable. 


THE BEST WAY TO VACCINATE 


The ideal way to vaccinate a flock against laryngotracheitis 
is to secure such a percentage of good and excellent takes that 
post-vaccination breaks and chronic carriers do not occur. Since 
natural resistance to laryngotracheitis varies with the age, the 
percentage of takes insuring a satisfactory degree of immunity 
for the various age groups has been determined, and found to 
hold in field practice. The percentages of takes for the age groups 
computed are shown in table I. 
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TaBLE I—The percentage of takes insuring a satisfactory degree of 
immunity against laryngotracheitis. 


AGE IN WEEKS PERCENTAGE OF TAKES 


As indicated in table I, the most favorable time to vaccinate 
for laryngotracheitis is at the 16 to 20 weeks age period. At 
this time the chicken is most susceptible to laryngotracheitis, and 
the cloaca is large enough to be easily swabbed with the vaccine. 
Since it is not always convenient to vaccinate at this age, satis- 
factory results may be secured from the eighth to the 24th week, 
but the most favorable period, as indicated in table I, should be 
adhered to as much as possible. However, when vaccination is 
once started, all of the birds on the premises must be vaccinated 
without delay. 

An increase in the virulence of the virus and the number of 
takes may be secured, if the vaccine is thoroughly ground up 
with pyrex glass in a saline-glycerin solution. The reason for 
this may be due to the liberation of a large number of the inclu- 
sion bodies from the cells so that they are free to enter the epi- 
thelial cells of the mucous membrane at the time of swabbing 
the cloaca and the bursa of Fabricius. The virus should be 
ground until the glass is completely pulverized and no pieces 
large enough to cut the tissues are left. The glycerin, in addi- 
tion to its preservative qualities, possesses adhesive properties 
responsible for sticking the virus particles onto the mucous 


membrane. 


DISCUSSION 


Two methods are advocated for the control of laryngotracheitis, 
both of which have places in the control of this malady. In re- 
gions in which the disease is not very prevalent the eradication 
and control plan should receive first choice. In other places in 
which it has existed for a long time and practically all of the 
flocks are affected, one may resort to vaccination. The object in 
vaccination should be to develop an immune poultry population 
so that the disease will automatically die out, because there are 
no susceptible birds in which it can spread. In order to accom- 
plish this, the vaccine should be in the hands of responsible per- 
sons of experience and skill, and the vaccination campaign syste- 
pmeeeed —" out in order to produce the desired results. 
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In conducting such a campaign laryngotracheitis should be dis- 
tinguished from colds. There are two types of colds, one con- 
fined largely to the trachea and the other to the nostrils, infra- 
orbital sinuses and turbinates. Both of these colds are due to 
filtrable viruses Gibbs,*! and may simulate laryngotracheitis at 
the onset. If a flock of chickens having a cold is vaccinated for 
laryngotracheitis the condition of that flock is not improved. In 
themselves colds are insignificant for they do not last long, 
although production is reduced for the time being. But if colds 
are complicated by secondary microérganisms such as Staphylo- 
coccus albus, Streptococcus bronchitis, Hemophilus gallinarum 
and possibly other microérganisms, (Gibbs*?) a chronic condi- 
tion results which is serious indeed, for the birds are put out of 
condition for several months and some of them may die of com- 
plications. Vaccinating flocks with laryngotracheitis vaccine 
tends to lower resistance and to encourage secondary infection. 

Birds having colds may be vaccinated with saline-glycerin sus- 
pensions of the virus, free of secondary microérganisms. In 
some field experiments we have secured as high as 100 per cent 
takes with cold vaccines and the immunity has lasted for a year, 
in other experiments 20 per cent of the vaccinated birds failed to 
present takes and had neutral attacks of colds. The reasons for 
these discrepancies have not been determined. In general vac- 
cinating for colds lowers the incidence of cases over outbreaks 
allowed to run natural courses, and reduces the loss in produc- 
tion. However, it is not entirely satisfactory and should not be 
recommended in its present stage of development, except in emer- 
gencies. Vaccination for colds is particularly useful on the range 
when it is desired to bring in pullets and cockerels and place 
them with or near birds having colds, or having had colds the 
year before. 

While it is impossible to do much with colds at the present 
time, the situation in regard to laryngotracheitis is different. 
We have the scientific means for controlling this disease. It 
seems that a disease so widespread and responsible for so much 
financial loss and disappointment should receive more concerted 
action on the part of sanitary officials. 
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DISCUSSION 


Dr. Gress: The dangers of vaccination are two: first, danger to the 
“waseitator’s own flock, through improper handling of the vaccine. I 
think I can present that to you best by speaking of the Axton case. 
Here was a man who had infectious laryngotracheitis break out in 
his range flock last summer. The birds in the laying-house did 
not have the disease. He vaccinated the birds on the range. That 
Was successful and stopped the disease, but in some way the virus 
was carried into the house and got into the laying birds, and I have 
hever known of mature birds being so seriously affected with laryn- 
gotracheitis as those birds were, so the vaccine was certainly virulent 
in that case. It would have been far better if some capable person had 
carried out the vaccination in a systematic way, by vaccinating all the 
birds, than to have had the difficulty he did. 

The second one was the Medway case. This poultryman had two 
ranges, six miles apart. The disease broke out on one range and not 
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on the other. He vaccinated the birds with the disease, but did not 
vaccinate the birds on the other range. In the fall, when he brought 
the pullets in, laryngotracheitis was again breaking out. He asked for 
an investigation. It was found that while he was vaccinating the 
birds, some 20 or 25 of the chickens got away, and were not vaccinated 
at all, so they ran among the vaccinated birds, and probably all of 
them, or some of them, came down with the disease, became carriers, 
and they were probably responsible for the outbreak in the laying-house. 

There are dangers to unvaccinated flocks in the vicinity. Berk. 
shire County, a large county in the western part of Massachusetts, did 
not have any laryngotracheitis up to last year. This is the way the 
disease was introduced into that county: A man up near North Adams 
had been troubled with colds in his flock, and some traveling agent 
came around and told him it was infectious laryngotracheitis, and sold 
him vaccine. He vaccinated the flock, and got into serious difficulty, 
The loss was very heavy, and the disease spread from this flock into 
others in the neighborhood, so we know laryngotracheitis was intro- 
duced into Berkshire County by vaccination. Here we have a perfectly 
good thing that can be used for the control of this disease in heavily 
infected areas, and yet it is not being intelligently used. (Ap 
plause.) “ 

PRESIDENT Recorps: Is there any further discussion? 

Dr. A. F. Scoatk: In case of the already established infection in 
the flock, do you recommend vaccination of the infected birds? 

Dr. Gipss: No, we have tried that time and again. Take a pen of 
birds in which laryngotracheitis has broken out, even though not all 
of them show symptoms of the disease, vaccination will not help. The 
only way you can make vaccination work in such a flock is this: Con- 
ditions might not be the same in all parts of the country, but in Mas- 
sachusetts we have great, long laying-houses. Sometimes the disease 
will break out in only one room, in one flock. We do not pay much 
attention to that flock, but we vaccinate all the others, to stop it. It 
does not pay to vaccinate the ones already infected. It will not help 
the birds already showing symptoms. 

Dr. H. W. ScHOENING: How soon does immunity appear after vac- 
cination? 

Dr. Gissps: Immunity becomes evident three or four days after 
vaccination. It is not a complete immunity, but immunity to protect 
the birds is complete in nine days, and immunity will last, provided 
you have a good take, for the life of the bird. 

There is one thing rather peculiar about this disease, and it is this: 
I told you about these takes, five different degrees of takes. If you 
get a mild take, the immunity apparently wears off in some of the 
cases and the bird becomes susceptible again. Immunity is enduring 
only when you get a good or an excellent take. 

Dr. E. JuncuHerR: Are you able to get good takes in all birds? | 
should like to relate one experience we had. We vaccinated at an egg- 
laying contest. All these birds were already in production or ready to 
go into production. We used fresh commercial vaccine, and it produced 
a lesion during vaccination, but the takes on the fourth and fifth days 
rendered a large percentage of the birds hardly susceptible. 

Dr. Giseps: According to the data given in the table, you see the 
number of takes begins to drop off after the 20th week. We have vac- 
cinated birds that have been brought into the laying-house and are in 
production, and we get around 80 per cent of takes, and have never 
had any trouble. 

Dr. JUNGHERR: What grade of take? 

Dr. Gisss: These were all first-class takes, either good or excellent. 

PRESIDENT Recorps: Is there any further discussion? If not, and 
there are no objections, we will recess until 1:30. 

The meeting recessed at 12:25 p. m. 
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COMMITTEE ON PARASITIC DISEASES 


FRIDAY AFTERNOON, DECEMBER 6, 1935 


The sixth and final session convened at 2:10 p. m., President Records 
presiding. 

PRESIDENT Recorps: The meeting will kindly come to order. The 
first item on this afternoon’s schedule is the report of the Committee 
on Parasitic Diseases. Is Dr. Ward Giltner here? 

I do not know whether Dr. Giltner planned to come back this after- 
noon. I do not believe he planned to read his committee report. It is 
practically unreadable. I do not mean that it is not worth reading. 
He has submitted it to the Executive Committee and it has been ap- 
proved and it will be turned over to be printed in the proceedings, 
but the nature of the material is such that it would be difficult to read 
it, since it consists mostly of tabulations. I do not suppose, since it 
is not read in open meeting, it will need any action here. It will be 
printed in the proceedings after changes necessary to make it possible 


for it to be set up in type. 


REPORT OF COMMITTEE ON PARASITIC 
DISEASES 


Dr. Warp GILTNER, Chairman, East Lansing, Mich. 


Dr. James E. Ackert, Manhattan, Dr. H. M. Martin, Philadelphia, 
Kan. Pa. 

Dr. W. T. Huffman, Salt Lake City, Dr. J. E. Shillinger, Washington, 
Utah. D. C. 


An attempt was made to survey the situation in the United States. 
The following questionnaire was addressed to the Directors of the 
Agricultural Experiment Stations: 

1. What parasitic disease of live stock are common in your state? 

2. In your state, do you consider parasitic diseases (a) more im- 
portant than, (b) less important than, (c) or of equal importance to 
infectious diseases? 

3. How many parasitologists are employed in the study and con- 
trol of animal parasites in your state? 

4. To what types of parasitism have you given special study in 
your state? 

5. What types of parasitism in your state have you (a) success- 
fully combated and (b) unsuccessfully combated? 

6. In your mind, what should the United States Live Stock Sani- 
tary Association undertake to do in the matter of assisting in the 
control of parasitic diseases of animals? 

Replies to question 6 are presented here: 

California—Emphasize the importance of parasite control where 
stock-raising activities are being concentrated on smaller and smaller 
areas. 

Colorado—Develop sentiment in support of those methods aimed at 
area control of parasitic diseases and conditions. 

Connecticut—Establish regional committees to report on the follow- 
ing: (a) Occurrence of animal parasites. (b) Relative economic im- 
portance. (c) Education of stockmen on parasitic problems. (d) 
Standardized control measures. 

Georgia—Extend in a definite way the methods already worked out 
for parasite control. 
neice saa of federal inspectors at the different packing- 
plants. 

Iinois—Properly organized efforts in research, development of diag- 
nostic skill on the part of the veterinarian, together with a better 
ee iation of preventive measures by ee 
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Ilowa—See Proceedings of 1932 and 1933, when constructive measures 
were proposed and well under way, then abandoned because the Asggo. 
ciation refused to contribute a modest amount of money to finance 
the plan. The Association cannot accomplish much without the aid 
of funds. 

Kansas—Place a well-trained parasitologist at each Agricultural Ex. 
periment Station, suitable assistants, good equipment, and no teaching 
or administrative duties—only research. 

Kentucky—The adoption of control and preventive measures on each 
individual farm where live stock is raised. The only solution is to 
produce live stock under conditions that prevent the occurrence of 
parasitisms in the young growing animals. 

Maine—Promote an educational campaign to make the agricultural 
people conscious of the prevalence of an injury done by animal para- 
sites. Placing approved control programs for each particular type of 
parasite. 

Maryland—Education on the subject; the profession needs strong 
stimulation. 

Massachusetts—A modus operandi for obtaining accurate and com- 
plete distribution of data should be encouraged. Then uniform methods 
for control might follow. 

Michigan—Survey of animal parasites in the normal flock or herd. 
A study of the economic importance of the various parasites found. 
Correlate the activities of the potential forces which could bring about 
the control of these parasites: (a) veterinarian, (b) county agricul- 
tural agent, (c) farmer, (d) State College, (e) State Department of 
Agriculture, (f) Federal Bureau. 

Minnesota—Have a better knowledge of the fundamental principles 
under which parasitism can successfully be combated. By instituting 
a campaign of education for those in the control of animal diseases 
in the United States, this education plan to be adopted and fitted for 
the particular state in which the work is to be carried out. 

Missouri—A general survey of the whole parasite problem over the 
United States. In encouraging the Experiment Stations to carry on 
more investigations and helping them in any way possible to organize 
regional projects. 

Montana—More effective control in the movement of purebred cat- 
tle with sarcoptic scabies. 

Nebraska—Promote sanitary management of live stock on farms by 
educational effects and to stress it more than purely therapeutic meas 
ures. 

Nevada—Continue the Committee on Parasitic Diseases and see that 
it functions from a practical angle. Continue to stress the economic 
importance of parasites. Report yearly on any new developments in 
the field of actual or threatened economic importance or public health 
menace and improved centrol measures. 

New Hampshire—Give fellowships to graduate veterinarians to carry 
on parasitic control investigations in connection with state universi- 
ties and institutions where they were equipped for such work. 

New Jersey—Proper agencies should be brought to understand the 

need for such investigation. 
New Mexico—Should attempt to get a permanent appropriation for 
the establishment of laboratories of the U. S. Bureau of Entomology 
and Plant Quarantine at advantageous locations along the Mexican 
border from East Texas to California. 
New York—A more serious attempt to determine the losses caused 
directly and indirectly as a result of uncontrolled parasitism of live 
stock. 
North Carolina—Encourage appropriations for research. 


be 
ree 
North Dakota—Get the methods applied on the farm. | 
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Ohio—Place more emphasis on parasite subjects on their programs. 
Secure appropriations to conduct research and control measures. 

Oklahoma—An educational campaign. 

Oregon—That some veterinary college give a real training in para- 
sitology. 

Pennsylvania—Collect data and recommend the best known methods, 
or methods which have been successful experimentally and which are 
pased chiefly on sanitation. 

Puerto Rico—Make a general survey of parasites. 

Tennessee—Should give similar consideration to important animal 
parasites as to problems of infectious diseases. 

Texas—Will leave the answer to this to the Live Stock Sanitary 
Commission. 

Utah—Concentrate on program until completed. Attack two or three 
parasites at once and eliminate them, in the meantime holding all 
other parasitic diseases within our control. 

Vermont—No special needs in Vermont. 

Virginia—Stimulate interest on the part of the Directors of Ex- 
periment Stations by pointing out the importance of parasitic diseases 
and indicating to them the importance of employing men with proper 
background for investigational work in parasitology. 

West Virginia—Have more papers and reports in the meetings to 
give this field more publicity—to interest sanitarians. 

Wisconsin—Propaganda. 

Wyoming—Determine the life-cycle of tapeworms of herbivorous ani- 
mals. Discourage promiscuous worming of dogs, cats, chickens and 
sheep. 

PARASITES IN WILDLIFE* 


Various organizations and individual workers are engaged in making 
investigations of a limited scope in parasites of wildlife. Most of 
these studies are, however, in the field of taxonomy or conducted inci- 
dental to investigations on the welfare of human beings or domestic 
live stock. It appears that the Bureau of Biological Survey, U. S. 
Department of Agriculture is the only agency making a genera! study 
of the diseases and parasites specifically for the benefit of wildlife. 
This work is carried out largely through coéperation with other organi- 
zations situated in favorable positions to study local conditions and a 
special effort is made to determine the réle played by parasites in the 
actual losses of wildlife. 

Examination of animals, especially rabbits and grouse, where they 
can be found at present in the Great Lakes States, reveals unbeliev- 
able numbers of ticks. Small game has recently become suddenly very 
scarce in most of this region where excessive numbers of ticks were 
reported last year. It was then anticipated that the great populations 
of these disease-transmitting parasites would presage the die-off which 
has occurred. Most of the ticks examined in these studies have been 
identified as Haemophysalis leporis-palustris although other forms were 
not uncommon. The tick Dermacentor albipictus was found in great 
abundance by Fitch and his associates on the moose in Minnesota dur- 
ing the last few years. 

Another species of big game, the mule deer, in an extensive range 
covering a great part of the Rocky Mountain region, has been noted 
frequently affected with a nematode, Onchocerca fleruosa. This para- 
sitic worm, the life history of which is unknown, becomes embedded 
beneath the skin of the feet or lower part of the legs, causing abscesses 
and inducing lameness and other destructive sequelae. Rush reports 
—— percentage of the deer in the vicinity of Paradise, Montana, thus 
affected. 

Heretofore bubonic plague has been almost constantly present in 
the rodents west of the Rocky Mountains, confined largely to Califor- 
nia, but it has recently been found that this disease has appeared in 


*Prepared by Dr. J. E. Shillinger, U. S. Bureau of Biological Survey. ia 
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the ground squirrels east of the Rockies in Montana. Since fleas are 
so intimately concerned with the spread of plague and since fleas are 
found in considerable numbers on ground squirrels and associated 
animals, it is highly probable that it will be only a matter of time 
until bubonic plague is distributed over their entire range. It has 
been shown, however, by Francis, and by Green and Shillinger, that 
fleas are of no importance in the spread of tularemia. 

The recent finding of Dirofilaria sp. by Shillinger in the hearts of 
muskrats raises the question of the possibility of these animals being 
the original native host of this parasite. These were collected in the 
South Atlantic States where great numbers of mosquitoes were present. 

Of interest to the sportsmen in the northern part of the continent 
is the finding of a Leucocytozoon in the blood of grouse in Canada 
by Clarke and also by Allen in the ptarmigans. The degree of patho- 
genicity of these organisms has not yet been determined but local 
reports describe a decrease of birds where this protozoan is prevalent. 

An interesting report is also recorded by Manwell, in New York, of 
the presence of a malaria-like parasite in the blood of migratory birds 
such as robins and cliff swallows. Only the adults which had migrated 
to and from the South for a winter’s sojourn were affected, indicating 
that the source of the infection was not present in New York but was 
being transported there from a more southern latitude. 

In a survey of wild cottontail rabbits in the eastern states a high 
percentage showed sarcosporidiosis. These parasites are being recorded 
more frequently each year. It is not believed that they are necessarily 
becoming more plentiful but a more systematic search for abnormali- 
ties in wildlife is bringing them to our public attention. 

What may be described as an outbreak of a fatal form of parasitism 
was a more or less extensive loss of waterfowl in British Columbia 
during the past year. Wild ducks (mergansers) on several lakes 
showed a serious infestation with a high rate of mortality resulting 
from the presence of great numbers of Eustrongyloides mergorum in 
the walls of the proventriculus. The action of these worms causes 
great proliferation of tissue so that the organ loses its structural 
identity and function. 

A species of small red ant, reported by Stoddard, Solenopsis molesta, 
which causes widespread destruction of bob-white quail in the nests 
in the southeastern states, appears to be spreading and becoming more 
numerous. These pests swarm into the nests in immense numbers just 
at hatching time and destroy the young after the shells are broken 
and before the helpless chicks are able to protect themselves or leave 
the nests. As yet there appears to be no satisfactory control measure. 

Screw-worm infestation in deer and other wild animals in the south- 
ern states has been marked during the past several years. Just what 
factors other than unusually dry seasons are involved in bringing 
about these conditions can not be stated. 

Saunders, working in Michigan, observed a species of eyeworm af- 
fecting the ruffed grouse there. While the cockroach has been found 
to be the intermediate host of eyeworms of domestic chickens in the 
southern states, the native environment and habits of wild grouse pre- 
clude the possibility of this insect serving as the secondary host in this 
instance. 

In summarizing the situation of parasitism in wildlife as it has 
been observed there is evident a serious lack of specific data on the 
subject. Especially is there a dearth of factual information on the 
life histories of many important parasites. This field of research is 
very inviting to young biologists doing graduate work in biology. As 
sistance in the form of collaboration and information is offered by the 
Division of Wildlife Research, Bureau of Biological Survey, in Wash- 
ington whenever possible. The growing importance of wildlife and our 
American conservation policies are such that activity in this field 
should be encouraged in our veterinary colleges and research insti- 
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PRESIDENT Recorps: The next is the report of the Committee on 
Tick Eradication. The report was submitted by mail. Dr. Cary, the 
chairman of the Committee, died since the last meeting, and the 
chairmanship was then taken by Dr. W. M. MacKellar. 

By some coincidence, no member of the committee is here. I think 
it is a nice report. I have read it, and it has been approved by the 
Executive Committee. If he is willing, I should like to call on Dr. A. 
W. Miller to read the report, since he is of Dr. MacKellar’s organiza- 
tion. 

Dr. Miller read the report. . . . (Applause.) 


REPORT OF COMMITTEE ON TICK ERADICATION 


Dr. W. M. MAcKe iar, Chairman, Washington, D. C. 
Dr. J. V. Knapp, Tallahassee, Fla. Dr. W. K. Lewis, Columbia, S. C. 


Your Committee on Tick Eradication reports that the systematic 
drive to eliminate the cattle fever tick from the infested areas of the 
United States continued throughout the year, the net results for the 
work of the season being a reduction of 2,088 square miles, all in the 
state of Florida, in the area held under federal quarantine for splenetic 
or tick fever in cattle. This action is covered by Bureau of Animal 
Industry Order 358, effective December 1, 1935, by which order the 
counties of Hardee, Hillsborough, Pasco, Pinellas, Sarasota, Manatee, 
and part of Polk, are released from federal quarantine, and the coun- 
ties of Orange, Osceola, Seminole, and part of Polk, are requarantined. 
This order also continues unchanged the quarantine on 22 parishes 
and part of two parishes in Louisiana; 34 counties and part of two 
counties in Texas; and on the territory of Puerto Rico. 

During July, this project received an allotment of funds under the 
Emergency Relief Appropriation Act of 1935, totalling $1,454,000, to 
be expended in the States of Florida, Louisiana and Texas. As the tick 
eradication season was well advanced before this allotment became 
available, and as a number of restrictions had to be met and adjusted, 
there has been some delay in getting this emergency project in full 
swing. These matters are being adjusted and it is believed that the 
project will be greatly advanced by this assistance during the com- 
ing year. 

The territory of Puerto Rico, the last infested area of the United 
States to undertake a systematic tick eradication campaign, has also 
received an allotment of emergency funds and plans to begin eradica- 
tion work at an early date. 

Reinfestations in the released area this season have been more 
numerous and extensive than at any time in recent years. They were 
found in Arkansas, Florida, Georgia, Louisiana, Mississippi and Texas. 
These occurrences not only indicate the need for the closest super- 
vision of movements from the quarantined area but again emphasizes 
the fact that as long as any section is tick-infested, there is danger of 
the spread of this pest to the free area. The ever-increasing number 
and distance of truck movements of live stock are undoubtedly im- 
portant factors in this as in other live stock sanitary problems. There 
should be no let-down in the interest in this project and its problems, 
particularly in states adjacent to the infested area. 

In certain areas in Florida, it has been found that infestation is 
being perpetuated by ticks which develop on deer. In this state, the 
tropical variety of fever tick, Boophilus annulatus var. australis, is gen- 
erally found and this species of tick, coupled with several large deer 
ranges, provide a special problem there. The requarantine of area 
in this state, referred to above, was made necessary to better control 
this situation. 
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The attached statement of the Bureau of Animal Industry, giving 
the status of this work as of December 1, 1935, is appended for the 
records of the Association. 


UNITED STATES DEPARTMENT OF AGRICULTURE 4 


Bureau of Animal Industry 
Washington, D. C. 


Progress in Tick Eradication—July 1, 1906, to December 1, 1935 


CountTIES | COUNTIES “sag AREA AREA 
Quaran- | Reneasep | Quar- RELEASED 
Bs ANTIN- | ANTIN- 
Coun- | TINED ON TO TO 
TIES 1935 1935 Jury Dec. 1, 1935 
QUAR- | : 1906 | 1935 
ANTINED| 
ON 
JuLy 1, 
19066 | Per 
= | | Mixes | Mites |Cenr 
& 
a 
Alabama 67 0 0| 67 0 | 51,279 0} 51,279) 100 
Arkansas 75 0 0| 75 0 | 52,525 O| 52,525) 100 
California 15 0 0 15 0 | 79,924 0} 79,924! 100 
Florida 67 6 2 59 2 | 54,861) 6,539) 48,322) 88 
Georgia 158 0 0 | 158 0 | 57,438 0| 57,438) 100 
Kentucky 2 0 0 2 0 841 0 841) 100 
Louisiana 64 22 2; 40 2 | 45,409) 19,246) 26,163] 58 
Mississippi 82 0 0; 82 0 | 46,362 0} 46,362) 100 
Missouri 4 | 0 0 4 0 1,386 0 1,386} 100 
N. Carolina 73 | #O 73 0 | 37,365 0} 37,365) 100 
Oklahoma 61 0 0 61 0 | 47,890 0} 47,890} 100 
S. Carolina 46 0 0 46 0 | 30,495 0} 30,495) 100 
Tennessee 42 0 0 42 0 | 16,987 0} 16,987} 100 
Texas 198 34 2 | 162 2 | 191,885} 36,529) 155,356) 81 
Virginia 31 0 0 31 0 | 13,918 0} 13,918} 100 
Totals 985 62 6 | 917 6 | 728,565 mene ices 91 
Area requarantined December ON: 3,235 square miles 


(No other areas released or requarantined during calendar year 1935) 


Dr. MILLER: I move the report be accepted. 

; The motion was regularly seconded, put to a vote and car- 
ried. 

PresipeNt Recorps: Next is the Committee on Revision of Consti- 
tution and By-laws. Dr. T. E. Munce is chairman, but neither he nor 
none of the committee members is present at this meeting. No report 
has been received by mail. Unless someone here has it for transmittal, 
I presume there is none. 

Next is the report of the Committee on Unification of Laws and 
Regulations, Dr. H. A. Seideil, Chairman. This report also has been 
approved by the Executive Committee. 

Dr. Seidell read the report. . . . 
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Dr. H. A. SEMELL, Chairman, Des Moines, Iowa 
Dr. J. H. McNeil, Trenton, N. J. Dr. W. H. Hendricks, Salt Lake 
Dr. C. T. Guilfoyle, Phoenix, Ariz. City, Utah 
Mr. J. H. Mercer, Topeka, Kans. 


In the 1934 convention of the United States Live Stock Sanitary 
Association President Robinson, in his address, mentioned the fact 
that a very unsatisfactory condition exists with respect to the control 
of hog cholera. After discussion of this subject in the Executive Com- 
mittee meeting, the problem was referred to the Committee on Unifica- 
tion of Laws and Regulations; this Committee to report at the 1935 
meeting. As a result of this assignment, your Committee, after delib- 
erating, find the following conditions to exist with respect to this 
problem: 

The control of hog cholera depends largely upon the proper super- 
vision of the sale and administration of hog cholera virus; another 
factor is the proper supervision over the movement of hogs after 
vaccination, and also proper supervision over the so-called public sales. 

Another condition which seems to contribute very much to the 
spread of hog cholera is the indiscriminate moving of hogs to market 
immediately after the owner finds that his hogs are infected with or 
exposed to hog cholera. 

We find that the various states are not handling this situation on 
a uniform basis. Some states have regulations of laws placing some 
restriction on the sale and administration of hog cholera virus, while 
others seemingly have no supervision over this at all. A number of 
states permit the use of virus by laymen, others issue permits to lay- 
men to use virus on their own hogs; while still others permit the sale 
and use of hog cholera virus indiscriminately. 

Your Committee feel, with this situation existing, it is quite impos- 
sible to properly control hog cholera, and as a result, the indictment 
made by President Robinson and others, we find to be wholly justified. 
We feel that the situation has developed to a point where this Associa- 
tion should take some unified action looking to the solution of this 
important problem. 

Your Committee feel that in order to control hog cholera and elim- 
inate the unsatisfactory conditions existing with respect to this disease, 
that 


a 1. A uniform law or regulation which would be effective in each 
state, should be adopted, providing for the supervision over the sale 
and administration of hog cholera virus. We feel that the use of 
. iy hog cholera virus should be completely in the hands of the qualified 
veterinarians. 
2.) Your Committee recommends that each state work for the adop- 
tion of a uniform law or regulation providing for the use of hog 
tg cholera virus by competent veterinarians only. i 
yh 3. Your Committee also recommends that all hogs receiving 
___ simultaneons treatment shall be held in quarantine for a period of 
snot less than 21 days from date of vaccination. 
ss 4.,-s- Your Committee further recommends that the Live Stock Sani- 
tary officials of each state endeavor to prohibit the moving of cholera 
infected or exposed hogs for any purpose whatsoever. 
Dr. H. A. SEmIpeLL: This report has been approved by the Executive 
Committee and I move its adoption. 
The motion was regularly seconded, put to a vote and car- 


ried... 
PResIpENT Recorps: Next is the report of the Committee on Legis- 
lation, Dr. D. E. Westmorland, Chairman. 
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REPORT OF COMMITTEE ON LEGISLATION 


Dr. D. E. WreSTMORLAND, Chairman, Frankfort, Ky. 


Dr. Chas. E. Cotton, Saint Paul, Dr. Wm. Moore, Raleigh, N. C. 
Minn. Dr. R. W. Smith, Concord, N. H. 
Dr. L. M. Hurt, Los Angles, Calif. 


During the past year, the activities of this Committee have been 
limited. Through the efforts of some of the active members of this 
Association a successful effort was made to prevent the passage of 
legislation by the past Congress to divert part of the funds made avail- 
able by the Jones-Connally Cattle Bill for the elimination of Bang’s 
Disease. This legislation was introduced in the interest of the patent 
medicine industry. Its purpose was to sell the government millions of 
pounds of a worthless patent abortion remedy, to be paid for from the 
above-mentioned funds. 

Several states have enacted laws for the benefit of live stock disease 
control. One of special interest is the act passed by the Ohio Legis- 
lature at a recent session regulating the movement of live stock through 
local sales yards. Like legislation is needed in several states which, 
we think, will materially assist in the control of hog cholera, sheep 
scabies and other communicable diseases of live stock. The opera- 
tion of this law will be observed with interest by states which have 
marketing conditions similar to those existing in Ohio before the 
passage of this act. 

We recommend that a codperative effort be made by the various 
agencies of this Association to prepare uniform laws and quarantine 
regulations governing live stock disease control work. 


Dr. WESTMORLAND: This report has been approved by the Executive 
Committee. I therefore move its adoption. 
The motion was regularly seconded, put to a vote and car- 


ried. 
PRESIDENT ReEcorps: Next is the report of the Committee on Policy, 
Dr. J. R. Mohler, Chairman. No report has been received and unless 
one is presented here, there will be none. 
Next is the report of the Committee on Resolutions, Dr. M. Jacob, 
Chairman. 


REPORT OF COMMITTEE ON RESOLUTIONS 


Dr. Jacos: Gentlemen, the resolutions I have to offer have the full 
approval of the committee members here at this meeting, Dr. H. E. 
Curry, Dr. D. M. Campbell, Dr. W. A. Sullivan and myself. The reso- 
lutions were submitted to the Executive Committee, and they are recom- 
mended by the Committee for adoption. 


RESOLUTION 1 


Wuereas, Dr. O. E. Dyson, who for so many years has served as 
Secretary-Treasurer of this Association, has recently tendered his 
resignation, and 

Wuereas, In his official! capacity he has rendered a most efficient 
and constructive service, not only to this Association but also to the 
live stock industry and for the public welfare in general, there 
fore, be it 

Resolved, That the United States Live Stock Sanitary Association 
go on record in expressing to Dr. O. E. Dyson the appreciation of its 
membership by a rising vote, and be it further 

Resolved. As an indication of our esteem and appreciation, that 
Dr. O. E. Dyson be elected as Honorary Secretary of this Association, 
and that the newly-elected Secretary be instructed to forward to Dr. 
O. E. Dyson a copy of this Resolution. 
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RESOLUTIONS 


Dr. Jacop: Mr. Chairman, I move its adoption. 
oP orig The motion was regularly seconded, and carried unani- 
mously by rising vote. . . 


Dr. Jacob read resolution 2. . . 


‘ 

WHEREAS, There appears to be in this country a growing tendency 

toward establishing of community, private and other forms of live 
* stock buying and selling agencies, and 

WHEREAS, Many of these agencies are not operating under imme- 
diate official live stock sanitary supervision, and 

WHEREAS, Such more or less unrestricted interchange of live stock 
has become a means of spreading transmissible live stock diseases, and 
a potential menace to the industry, therefore, be it 

Resolved, That this Association recommend to all state live stock 
sanitary departments the adoption and enforcement of suitable live 
stock sanitary regulations to provide the necessary protection against 
the spread of disease from such widespread dangerous sources. 


Dr. Jacos: I move the adoption of this resolution. 
The motion was regularly seconded and carried. 
Dr. Jacob then read resolution 3. ? 


RESOLUTION 3 


special committee, has initiated a project to collect, assemble and publish 
statistics on animal diseases, therefore, be it 

Resolved, That this Association endorse this project of the American 
Veterinary Medical Association, and that our members be urged to 
coéperate and assist in every way possible in the work of this important 
committee. 


Dr. Jacop: I move the adoption of this resolution, 
The motion was regularly seconded and carried. .. . 

y . Dr. Jacob then read resolution 4. ... 
y, 
38 RESOLUTION 4 

Wuenreas, There is pending before the Congress of the United States 
a measure to provide trade agreements with a South American 
country, and 

WHEREAS, That country harbors within its borders infectious dis- 
eases of live stock, especially foot-and-mouth disease, which do not 
now exist in the United States, and 

Wuereas, Said agreement provides for a repeal of a section of our 
present federal law governing the importation of live stock and live 
stock products into the United States, and 

Wuereas, the importation of live stock or live stock products from 
such infected countries may seriously jeopardize the welfare of our 
live stock industry, therefore, be it 

Resolved, That this Association go on record as vigorously opposing 
any modification of existing federal laws governing the movement of 
live stock or live stock products from any foreign country harboring 
foot-and-mouth disease or any other transmissible disease of live 
stock which does not now exist in the United States, and be it further 

Resolved, That a copy of these resolutions be forwarded immediately 
to the chairman of the Foreign Relations Committee of the United 
States Senate. 


Dr. Jacos: I move the adoption of this resolution. 
Dr. W. J. Butter: I will second the motiou. There is just one 
thing I want to say. That is a wonderful resolution. If it is not 
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asking too much, I would appreciate a copy of that resolution being 
forwarded to every state veterinarian, or every officer in charge of 
live stock in the United States, with a request that it be given as much 
publicity in the papers as possible. 

I do not know how you men feel in the eastern section, but I know 
how we feel in the West. We know foot-and-mouth disease exists in 
the South American countries, and perhaps it is not such a serious 
problem with them, but we know that if foot-and-mouth disease ever 
gets in the cattle of Montana, we are through. 

You just could not visualize foot-and-mouth disease being in a herd 
of cattle in the winter, and that herd of cattle coming through until 
spring. It isn’t possible. 

There is no more important resolution being presented to this par- 
ticular organization than the one that has just been read. I do hope 
that each individual veterinarian in the United States will get a copy, 
or become cognizant of this resolution and do everything possible to 
bring to the attention of his colleagues these important facts. 

We know from years past that some of the banks in New York, par- 
ticularly, are interested in opening up trade channels with the Argen- 
tine and other South’ American countries. They do not realize what 
effect it would have upon this country if foot-and-mouth disease came 
to us. We appeal to you to give this as much publicity as possible, 
and I so move. 

PRESIDENT ReEcorps: Dr. Jacob, is that amplification of the resolution 
accepted? 

Dr. Jacos: Yes. 

PRESIDENT Recorps: As the motion is being voted on, it carries that 
instruction to the Secretary, to see that at least each state veterinarian 
gets a copy of this resolution, and that it be given as much publicity 
through the proper channels as possible. 

Dr. H. D. Porr: In addition, I should like to add to that that each 
member of the Senate Committee be supplied with a copy of the reso- 
lution. 

PRESIDENT ReEcorps: Is that agreeable to the maker and seconder 
of the motion? 

Dr. Jacos: Yes. 

Dr. BuTLer: Just so they realize the danger. Ten years ago, this 
particular proposition came up. We talked here about it, and I re- 
member I went to Washington and saw the late Senator Walsh about 
it. He got in touch with Senator Kendrick. I had been to South 
America. I knew a diplomatic free lance who had engineered many 
a trade deal between the United States and the South American coun- 
tries, and he told me that at the time it was all cut and dried and he 
could not stop it, that the bankers of the United States simply had 
to make good on an agreement of this kind which is contemplated. 

I tell you there is no greater danger to the live stock industry of 
the United States today than this proposed agreement between the 
United States and these South American countries, not only from a 
financial standpoint, a strictly economic standpoint of dollars and 
cents, but the after-effects that may come from the importation of 
these South American cattle. To have some one else pass upon 
whether or not these cattle should come into the United States is 
absurd from a sanitary standpoint. It is dangerous and it is dynamite, 
and I hope by giving this enough publicity, we will be able to do our 
share in preventing this agreement. 

Dr. R. M. Sarve: In giving publicity to that resolution, contact 
the United Press and the Associated Press, and you will have inter- 
national publicity on the resolution tomorrow morning. 

The question was called for 7. 
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ELECTION OF OFFICERS 


PRESIDENT Recorps: The motion is a little complicated now, so we 
will proceed to vote on it. Those in favor kindly signify by saying 
“aye”; those opposed, “no.” It is so ordered. 

The next order of business appears to be the election of officers for 
the ensuing year. We will hear the report of the Nominating Com- 
mittee, given by Dr. H. D. Port. 


ELECTION OF OFFICERS 


Dr. Port: Dr. Crossman, chairman of the Committee, has been 
called away, and he asked me to make the report of the Nominating 
Committee. 

For President, Dr. Walter Wisnicky, Madison, Wisconsin. For First 
Vice-President, Dr. R. W. Smith, Concord, New Hampshire. For 
Second Vice-President, Dr. D. E. Westmorland, Frankfort, Kentucky. 
For Third Vice-President, Dr. J. L. Axby, Indianapolis, Indiana. 

Mr. President, I move the adoption of this report. 

” The motion was regularly seconded. ... 

PRESIDENT Recorps: It has been moved and seconded that this 
report of the Nominating Committee be adopted. Are there any ques- 
tions. Under the heading of questions, independent nominations are 
permissible. There are none, and the question has been called for. 
Those in favor of the report of the Nominating Committee vote “aye”; 
those opposed, “no.” There is no opposition. 

The report of the Committee provides that the new officers be: 
President, Dr. Walter Wisnicky; First Vice-President, Dr. R. W. Smith; 
Second Vice-President, Dr. D. E. Westmorland, and Third Vice-Presi- 
dent, Dr. J. L. Axby. If the officers are here, we should like to have 
them brought forward. 


INSTALLATION OF OFFICERS 


Dr. Port: Dr. Smith has been called away. 
maining officers. (Applause.) 

PRESIDENT ReEcorps: The incoming president is compelled to make 
a speech. 

PRESIDENT-ELECT WISNICKY: Mr. President and Fellow Members: 
I believe this is one of the moments that Dr. Axby talked about last 
evening. I did not really anticipate this, neither did I suspect it was 
going to happen. I had a feeling I was near the top, being First Vice- 
President last year, but when I reviewed the history of the past, I 
noticed that the First Vice-President did not necessarily step up, and 
I did not have any anticipations. 

I did, however, have a little pre-warning of this during the lunch 
hour today. Someone made a remark about that famous city of Mil- 
waukee, and he indicated that the President would come from the 
state in which that city is located, but I immediately told him that the 
famous industry of Milwaukee was merely incidental to the great 
barley-growing industry of our state, and that was a small industry, 
but the biggest industry in our state was the great dairy industry, 
composed of 3,250,000 cattle. 

I do want to tell you, since I have been elected to the presidency, 
that I deeply appreciate it, and I certainly want to keep that confi- 
dence which you have bestowed upon me in electing me to the presi- 
dency. I feel, however, a little inadequate at the present time. I 
know of the famous presidents who have preceded me, and the splendid 
work that Dr. Records has done here during the past year, and I do 
not know whether I can measure up to that high standard or not. I 
do wish to assure you in my rather humble and sincere way, that I 
will try to do all I can to carry out the functions of this office, and 
see that the Association goes ahead with its program of achievement, 
but I likewise appreciate that I can not do that unless I have the good 
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and fullest codéperation of every member, so when I call upon you, 
through the committee chairmen or otherwise, during the next year, 
to work with us, I know without any further saying that you will work 
with me as you have with the past officials of this Association. Again 
I want to say that I thank you. (Applause.) 

PRESIDENT Recorps: I extend my personal congratulations, and I 
will now turn the gavel over to you. I hope you have better luck 
keeping track of it than I have had this year. (Laughter and applause.) 

PRESIDENT WISNICKY: I accept this gavel as the symbol which trans- 
fers responsibility. 

Since I hold the chair now, I will call upon the Second Vice-President, 
Dr. Westmorland. 

SEcOND VICE-PRESIDENT WESTMORLAND: I wish to thank the organi- 
zation for the honor conferred upon me. Dr. Axby, who is one of the 
orators of this Association, wants plenty of time, so I will now yield 
to him. (Laughter and applause.) 

THIRD VICE-PRESIDENT Axpy: Mr. President, those of you who heard 
what I said last night, certainly did recognize that I stated one of the 
verities of life, because to me, this is just another thrill, coming, as 
I said to you last night, when least expected. I had no idea at all that 
this was going to happen. 

I want to say to you also that I fully recognize the fact that I am 
Third Vice-President, and that vice-presidents should be seen, under 
most circumstances, and not heard. I will, however, take advantage of 
this opportunity to say to you, and attract your attention to the won- 
derful and grand old Hoosier State about which it has been said: 


wig 


at “The winds of Heaven never fanned, 
The circling sunset never spanned, 


From that state there have come in the past, statesmen and poets, 
and famous politicians, and characteristic of those men I want to run 
true to form, and I say to you now, I appreciate this honor, and I will 
give my entire coéperation if it is desired or indicated or needed. I 
shall first back up the President, the new President, whom I know 
just as you folks know, and I am frank to say that in his selection, 
I know no mistake was made; and secondly, where it is indicated or 
desired, I shall back up proudly this Association, always. (Applause.) 

PRESIDENT WISNICKY: Is there any further business to come before 
this Association? 

Dr. Jacos: I believe there is one other thing that should be done 
in the form of a resolution, expressing our appreciation to the outgoing 
officers for the fine service they have rendered during the year. I offer 
that as a motion. 

ae The motion was severally seconded, put to a vote and car- 
ried. 

Dr. Jacos: I also move that we express our appreciation to the man- 
agement of the La Salle Hotel for the courteous and efficient way they 
have served us and handled the meeting. 

; The motion was regularly seconded, put to a vote and car- 
ried. 

PRESIDENT WISNICKY: Is there any further business? If not, a 
motion for adjournment is in order. 

Dr. Port: I move we adjourn. 

; The motion was regularly seconded and carried, and the 
meeting adjourned at 2:50 p. m. Habana 
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Regular Army 


So much of S. O. 307, W. D., 1935, as directs Major Frank B. Stein- 
kolk, to sail from New York, N. Y., on or about February 25, 1936, for 
the Panama Canal Department is amended so as to direct him to sail 
on or about June 10, 1936. 

Major Arthur D. Martin is relieved from further assignment and 
duty in the Panama Canal Department, and is then assigned to duty 
at the New York Port of Embarkation, Brooklyn, N. Y. 

Major Daniel S. Robertson is relieved from his present assignment 
and duty at Fort Sam Houston, Tex., effective at such time as will 
enable him to proceed to San Francisco, Calif., and sail on transport 
scheduled to leave that port on or about April 7, 1936, for the Philip- 
pine Department and, upon arrival, will report to the commanding 
general for assignment to duty with the Veterinary Corps. 

Colonel Alfred L. Mason is detailed, in addition to his other duties, 
at the Presidio of San Francisco, Calif., as attending veterinarian at 
Hamilton Field, San Rafael, Calif., and Fort McDowell, Calif. 

Colonel James R. Shand, having been found by an Army Retiring 
Board incapacitated for active service on account of disability incident 
thereto, and such findings having been approved by the President, his 
retirement from active service on January 31, 1936, under the pro- 
visions of section 1251, Revised Statutes, and the act of Congress 
approved April 23, 1930, is announced. 

Major Peter T. Carpenter is assigned to duty at the Robinson Quarter- 
master Depot, Fort Robinson, Neb., effective upon completion of his 
present tour of foreign service in the Philippine Department. 


Veterinary Reserve Corps ise 
NEw AcCCEPTANCES 
Boydston, Earl Gustave..... Ist Lt...Clayton, Mich. 


Garlie, Adolph Oliver....... Ist Lt...448 Roy St., Saint Paul, Minn. 

Howe, Nelson Scott, Jr.....1st Lt...Covert, Mich. 

Jones, William Robert...... lst Lt...Route No. 1, Box 10, Kirkland, 
Wash. 

Lusco, Robert Paul......... 1st Lt...1030 Center St., Birmingham, Ala. 


McChesney, Gerald Harry...1st Lt...Care Dr. J. S. Healy, 330 Federal 
Bldg., Madison, Wis. 


_ Manthei, Chester Alfred.....1st Lt...345 W. 2nd St., Elyria, Ohio. 
Peck, James Eugene........ 1st Lt...Care Dr. Ralph Graham, Box 627 


Jefferson City, Mo. 


Powell, Thomas Maurice....1st Lt...319 Hanford St., Columbus, Ohio. 


_ Rogers, Warren Brown..... 1st Lt...Kerrville, Tex. 

Seely, Leigh Harris......... ist Lt...1 E. Main St., Sidney, N. Y. 
Veenstra, Robert John...... 1lst Lt... Rural Route 6, Grand Rapids, Mich. 

_ Whitfield, John South...... 1st Lt...Greenwood, Miss. 


x Young, Kenneth Simon..... 1st Lt...4631 Lake Park Ave., Chicago, III. 
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Isenberg, Conley Gordon...1st L 


Johnson, Harry William....1st 
Kelley, Donald Clifford..... 1st 
Kisstie®, Ist 


Allen, Bertram Lt. 
Anderes, Robert Louis..... Ist Lt. 
Anderson, Walter Raymond.Ist Lt. 
Angerer, William Joseph...1st Lt. 
Armstrong, James William..1st Lt 
Armstrong, Robert Paris...1lst Lt 
Bailey, Lee Kenneth....... Ist Lt. 
Bartlett, Densil Clyde...... Ist Lt. 
Bassett, Dell Clare......... Ist Lt. 
Bennett, Paul Clifford...... 1st Lt. 


Bergsten, Marcus Lorenzo..1st Lt.. 


Bruner, Alta Roy.......... 
Bunton, Samuel Emmitt, Jr.1lst Lt... 


Bushnell, Fred Forbes, Jr...1st Lt.. 


Cairns, Frederick Courtney..1st Lt. 
Carll, Walter Tederoff...... Ast Lt. 
Carter, Philip Ray.......... Ist Lt. 


Chase, Carl Eddrie......... Ist Lt... 
Christensen, Nels Frank....1st Lt.. 
Corbin, Benjamin Frank....1st Lt... 
Davidson, J. LaVere........ Ist Lt.. 


Dean, Ben Harrison........ 1st Lt.. 


Dicke, Walter Edward...... 1st Lt. 
Ellis, Joseph Leslie........ Ist Lt. 
Elwood, Guilford Smith....1st Lt. 
Ferguson, Lloyd C.......... Ist Lt. 
Fly, Glen Orahood.......... Ist Lt. 
Frieze, Harry Lee.......... Ist Lt. 
Fuller, Robert Clark....... Ist Lt. 
Galloway, Walter Gilmore...1st Lt. 
Griffith, Aaron Rufus....... 
Hallett, Charles Sherwood..1st Lt... 
Hartzell, Harold P......... 1st Lt.. 


Hodgson, Melvin Eugene...1st Lt... 


Hoon, Henry Ross............ Capt.. 
Hornsby, Will Sydney, Jr...1st Lt... 
Hummer, Robert Leo....... 


Lt 
Johnston, Joseph Leon..... ist Lt.. 
Lt 


Lt 
Knapp, John William....... ii... 


LOTIONS 


To 


..914 Harmer St., Fort Wayne, Ind, 

..1817 Church St., Evanston, III. 

..1204 Lincoln Way, Ames, Iowa. 

.. Box 23, Atkinson, Il. 

...95 Eldridge St., Cranston, R. I. 

...P. O. Box 163, Mercersburg, Pa. 

..123 S. Randolph St., Lexington, Va. 

..3639 Reisterstown Rd., Baltimore, 

Md. 

..7828 S. E. 32nd Ave., Portland, Ore. 

.. Reynoldsburg, Ohio. 

.334 Federal Bldg., Oklahoma City, 
Okla. 

236 N. Main St., Oakland City, Ind. 

1207 Breeden Ave., San Antonio, 
Tex. 

.494 E. Center St., Manchester, 
Conn. 

..Saint Johnsville, N. Y. 

..65 Nichols St., Bridgeton, N .J. 

..Div. of Sanitation, Minn. Dept. of 
Health, Minneapolis, Minn. 

1153 Hanover St., Manchester, N.H. 

.Estes Park, Colo. 

13476 Washington Blvd., Venice, 


Calif. 
.2226 Oakland ODr., Kalamazoo, 
Mich. 
.3462 Grand Ave., Huntington Park, 
Calif. 


..135 Grant St., Cathage, Mo. 

..228 S. 54th St., Tacoma, Wash. 
..1904 W. North Ave., Chicago, IIl. 

.. Rural Route 5, Lebanon, Ind. 
..1826 E. 11th St., Indianapolis, Ind. 
..517 S. Petty St., Gaffney, S. C. 


..P. O. Box 68, Quitman, Ga. 

..521 Waldron St., West Lafayette, 
Ind. 

Sanford, N. C. 

112 E. Main St., Riverhead, N. Y. 

Carrollton, Mo. 

2912 N. W. 18th, Oklahoma City, 
Okla. 

.45 N. E. Stafford, Portland, Ore. 

Box 432, Lafayette, La. 

.312 W. Church Ave., Knoxville, 
Tenn. 

..301 W. White St., Champaign, III. 

..208 N. Juliette Ave., Manhattan, 

Kan. 

..206 Wood St., Urbana, III. 

.Sylvester, Ga. 

..1121 Washington St., Great Bend, 

Kan. 
..Bethlehem Pike, Flourtown, Pa. 
Vest Ave., P. O. Box 151, Litch- 


field, Conn. 
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Kramer, William Newton...1st Lt.. 


Lynch, Leland Clifford..... Ist Lt.. 
McConnell, Ulysses Stanley.ist Lt.. 
Manges, Joseph David...... Ist Lt.. 


Michael, Sidney Jerome.....1st Lt.. 
Morgan, Donald Richard....1st Lt.. 


Morrison, Harold Loran.....1st Lt... 
Morse, Joseph Ben.......... Ist Lt.. 
Mydland, Haldor Thomas...1st Lt.. 
Nolan, James Dixon........ ist Lt... 
Orr, Norton Allison........ 1st Lt... 
Orson, Oliver Wilton....... Ist Lt.. 


Robertson, Robert James..Lt. Col.. 


Schrumpf, Henry Russell...1st Lt.. 


Shigley, Fred Martin....... 1st Lt.. 
Slatter, Ervin Edwin....... Ist Lt... 
Smit, Charles Rudolph..... Ist Lt.. 


Soderholm, Lawrence 
Gordon 


Thompson, William Moses..1st Lt.. 
Thompson, Edward Everett.1st Lt... 


Teed, Guy Herold.......... 1st Lt... 
Werrin, Nathaniel ......... 
Wills, Marion Hudson...... 1st Lt.. 


Wright, Charles Clinton...Lt. Col.. 
Zacherle, George Henry Jr..1st Lt... 
Zimmerman, Irvin......... EK... 


Ist Lt.. 
Steffen, Rudolph Julius..... ist it.. 
Tenney, Norman Harrison..1st Lt... 
Thiele, Arthur Reinhardt...1st Lt... 
Thom, Myron Arthur....... 


-Rural Route 2, David Church Rd., 


Dayton, Ohio. 


.1737 Tytus Ave., Middletown, Ohio. 
.Pierce, Colo. 

.Courtland, Kan. 

.433 W. Ninth St., Erie, Pa. 

.402 E. 29th St., Vancouver, Wash. 


Gilmore City, Iowa. 


.Y. M. C. A., Baltimore, Md. 
.132 W. 14th St., Horton, Kan. 


1202 College Ave., East Saint Louis, 
Ill. 
549 Main W., Twin Falls, Idaho. 


.220 S. Negley Ave., Pittsburgh, Pa. 


815 N. 11th St., Mount Vernon, III. 


.775 W. Patterson Ave., Glendale, 


Calif. 


.22 N. Park View Ave., Indianap- 


olis, Ind. 


_310-A E, Miller, Jefferson City, Mo. 
Box 101, Saint Joseph, III. 
_Alton, Iowa. 


1681 E. 13th St., Eugene, Ore. 


‘311 Broad St., Horseheads, N. Y. 
White River Junction, Vt. 


Bremen, Kan. 
210 S. Raymond Ave., Pasadena, 
Calif. 


.Winnsboro, Tex. 


1102 State Office Bldg., Richmond, 
Va. 
2610 Union Ave., Saint Louis, Mo. 


.Care Y. M. C. A., Northampton St., 


Wilkes-Barre, Pa. 


-Ridgefarm, 
.P. O. Box 333, Renton, Wash. 


35 N. 7th St., Stroudsburg, Pa. 
315 W. 79th St., New York, N. Y. 


New ASSIGNMENTS TO AcTIVE Duty witH C.C.C. 


1st Lt...N. Y. Port of Embarkation, Brook- 
lyn, N. Y. 
Carl 1st Lt...Fort Sheridan, II. 
Leenerts, Theodore H..... 1st Lt...Presidio of San Francisco, Calif. 
TERMINATION OF ASSIGNMENT TO AcTIVE Duty 
Goodman, Simon J......... 1st Lt...Hq. 3rd Corps Area, Baltimore, Md. 


Notice of Examination for Appointments in the Veterin- 
ary Corps, Regular Army 


The War Department has announced a competitive examination, 
July 6-11, 1936, inclusive, for the purpose of qualifying doctors of veteri- 
nary medicine for appointment as First Lieutenants, Veterinary Corps, 
to fill existing and anticipated vacancies during the fiscal year 1937. 

Applicant must be a male citizen of the United States between the 


ages of 23 and 32 years, and a graduate of a recognized veterinary 


college. 


— 
re 
ty, 
io, 
Hae 
e, 
— 
13 
| 


é 
2 


442 NECROLOGY 


Application blanks may be obtained from The Adjutant General, or 
from the commanding officer or surgeon of any military post or station, 
and when completed should be forwarded direct to The Adjutant Gen. 
eral, U. S. Army, Washington, D. C. 


Applications for this examination will not be considered if received 
after June 27, 1936. 


Dr. w. E. Langford, of Keyser, W. Va., died October 23, 1935, 
after an illness of about three weeks, caused by valvular heart 
trouble. He was born at Traxton, Ontario, in 1860, and was 
graduated from the Ontario Veterinary College, class of 1881. 


Dr. Langford joined the A. V. M. A. in 1917. He is survived 
by two daughters and one son, Dr. S. M. Langford (Ont. 12), of 


Martinsburg, W. Va. 


D. W. CRISWELL 


Dr. D. W. Criswell, of Savannah, Mo., was killed in an automo- 
bile accident six miles south of Savannah, December 7, 1935. He 
was on a professional call and an interurban trolley hit his car 
at a blind crossing, killing him instantly. He was 60 years of 
age, and had practiced at Savannah ever since his graduation 
from the Western Veterinary College in 1904. He is survived by 
his widow, two sons, two sisters and three brothers, one of whom 
is Dr. E. D. Criswell, of King City, Mo. rata iB: 


es Our sympathy gees out to Dr. G. A. Roberts, of Ciudad Tru- 
jillo, Dominican Republic, in the death of his father, Dr. T. D. 
Roberts, of Oregon, Mo., January 20, 1936, at the age of 91; to 
Dr. C. Bricault, of Haverhill, Mass., in the death of his wife, 
January 21, 1936; and to Dr. and Mrs. George McBroom, of At- 
water, Minn., in the death of their son, George C., a junior vet- 
erinary student at Iowa State College, February 4, 1936. 
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